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PART  ONE  —  INTRODUCTORY 
FOREWORD 


its'?  nj?  nnnb  i^nsi         it'D  pTnKi  pis3  "jTiNip  m 
^nt:''       n-'na  T'ds^  i:io?2?2  N^sin^  mny  n^i'^  mpD^  .am 

I  the  Lord  have  called  thee  in  righteousness  and 
will  hold  thire  hand  and  will  keep  thee,  and  give 
thee  for  a  covenant  of  the  people,  for  a  light  of 
the  Gentiles;  to  open  the  blind  eyes,  to  bring  out 
the  prisoners  from  the  prison,  and  them  that  sit 
in  darkness  out  of  the  prison  houses. 

Isaiah  42;  6,  7 

NEW  OPPORTUNITIES  FOR  THE  BLIND  IN  THE 
INDUSTRIAL  SOCIETY 

Our  emerging  industrial  society  demands  from  the  individual  new 
orientation  and  new  professional  qualifications.  Technological  de- 
velopment requires  from  the  individual  not  only  new  techniques  and 
additional  training,  but  also  working  habits  and  personal  inclinations 
different  from  those  which  have  been  customary  for  many  genera- 
tions. 

The  foremost  need  of  modern  society  is  the  skilled  craftsman.  Progress 
the  world  over,  is  now  dependent  on  man's  ability  to  supply  this  in- 
creasing need  in  developing  and  industrialising  the  economy.  In  this 
context  new  horizons  are  opening  up  for  the  handicapped  and  the 
disabled.  Amongst  these  the  blind  want,  can  and  should  play  a  part 
in  man's  contribution  to  the  development  of  society  and  the  impro- 
vement of  its  living  standards. 

In  Israel  the  great  majority  of  blind  people  have  immigrated  from 
Oriental  countries  where  the  philosophy  of  fatalism  and  passive  ac- 
ceptance -of  one's  fate  prevails.  Therefore,  a  special  task  devolves 
upon  our  country  to  assist  the  blind  person  to  integrate  into  his  sur- 
roundings, to  rehabilitate  him  in  society,  to  develop  his  will  to  fight 
against  his  circumstances  and  to  give  him  a  feeling  of  security  through 
the  knowledge  of  his  capability  in  contributing  to  the  development  of 
his  country.  To  achieve  this  aim  a  concerted  effort  has  to  be  made, 
directed  at  the  blind,  his  family  and  his  surroundings.  Constant  and 
persistent  experimentation  is  the  basic  condition  for  success. 
In  Israel  the  number  of  blind  has  increased  tenfold  during  the  years 
1950-1960  whereas  the  general  population  has  only  trebled.  This 
trend  is  continuing  into  the  present,  due  to  the  open-gate  policy  of 
Israel  to  Jews  throughout  the  world.  The  majority  of  new  immigrant 
blind  are  of  working  age,  and  to  ensure  their  economic  and  social 
integration  it  is  necessary  to  develop  new  trades  and  occupations. 


We  have  therefore  to  look  for  new  fields  of  work  in  addition  to  those 
which  have  already  proved  themselves. 

Experience  has  shown  that  the  blind,  working  together  with  the 
sighted,  excel  in  industriousness,  loyalty  to  the  organisation  for  which 
they  work  and  efficiency  in  performing  their  functions.  The  reasons 
for  this  are  obvious.  Employers  who  before  were  hesitant  to  hire  the 
blind,  have  come  to  appreciate  these  facts  and  are  now  their  most 
fervent  and  ardent  advocates. 

However,  continuous  efforts  have  to  be  made  to  discover  new  fields 
of  employment  and  to  train  them  for  an  ever-increasing  range  of 
operations.  Special  emphasis  has  therefore  to  be  placed  on  practical 
research,  to  study  the  operation  of  machinery,  to  improve  techniques 
and  to  adapt  them  to  the  capability  of  the  blind  worker.  Experi- 
mentation made  in  cotton-winding  has  resulted  in  the  employment  of 
30  blind  in  factories  and  the  readiness  of  employers  to  hire  more  and 
more  blind  workers  in  such  industrial  enterprises. 
Although  this  number  may  seem  small  and  insignificant,  it  warrants 
the  acknowledgement  by  the  public  of  the  efforts  that  the  blind  are 
making  to  integrate  themselves  as  economically  and  socially  desirable 
members  of  society. 

A  special  sign  of  appreciation  of  our  endeavours  to  broaden  the  scope 
of  working  opportunities  for  the  blind  can  be  seen  in  the  readiness  of 
the  Government  of  the  United  States  of  America  through  its  Voca- 
tional Rehabilitation  Administration,  to  promote  and  finance  addi- 
tional projects  which  may  not  be  revolutionary  in  developed  countries, 
but  represent  a  daring  pioneering  effort  in  Israel  in  1963. 
This  report  which  we  hereby  offer  to  the  public  represents  the  results 
of  our  research  in  the  field  of  yarn-winding.  Its  fulfilment  has  been 
made  possible  through  the  cooperation  and  wholehearted  efforts  of 
the  people  working  in  the  Israel  Institute  of  Productivity,  Textile 
Section,  the  Service  for  the  Blind  and  the  Foreign  Relations 
Division  of  the  Ministry  of  Social  Welfare,  but  without  the  encourage- 
ment and  inspiration  added  to  the  financial  assistance  of  the  U.  S. 
Vocational  Rehabilitation  Administration,  this  programme  would  not 
have  been  realized.  Our  particular  gratitude  goes  to  the  Head  of  the 
Administration,  Miss  Mary  Switzer,  and  we  hope  that  she  and  her  co- 
workers will  be  rewarded  by  the  benefit  other  people  working  in  this 
field  may  derive  from  our  work.  We  also  trust  that  this  report  will 
inspire  others  to  achieve  even  greater  results  so  that  the  blind  can 
contribute  to  world  progress  as  equal  partners  in  the  happy  family 
of  productive  man.  ^  ^  ^^^^^ 

Director-General 

Jerusalem,  1965  Ministry  of  Social  Welfare 


PREFACE 


This  publication  of  "Research  on  Training  of  Blind  in  Yarn  Winding" 
is  intended  to  help  the  instructor  of  blind  trainees  teach  them  the 
subject  —  both  the  theoretical  and  particularly,  the  practical  side  of 
it.  To  this  end,  a  complete  instruction  programme  has  been  worked 
out,  so  that  the  blind  worker  may  be  trained  on  the  most  common 
type  of  winding  equipment  used  in  Israeli  spinning  mills,  such  as: 
"LESSONA"  —  made  in  U.S.A. 
"SCHLAFHORST"  —  made  in  Germany. 

The  material  has  been  prepared  in  accordance  with  the  jobs  involved 
and  divided  into  manual  operations  —  a  method  designed  to  help  the 
instructor  impart  the  know-how  to  the  blind  trainee  in  a  continuous 
manner.  The  material  has  been  compiled  on  the  strength  of  persistent 
supervision  of  the  degree  of  progress  made.  For  this  purpose  the 
investigator  has  laid  out  for  the  instructor  the  elements  of  recording 
and  following  up  the  progress  of  each  trainee,  which  will  enable  him 
to  deal  with  each  blind  person  individually  and  will  ultimately  ensure 
the  maximum  degree  of  success  in  absorbing  the  study  material. 

To  this  end  the  lessons  have  been  worked  out  in  extreme  detail  and 
include  all  the  steps  and  job-breakdowns  as  they  are  scheduled  to- 
gether with  the  training  aids,  which  should  be  used  by  the  instructor. 
To  the  casual  onlooker,  the  sight  of  the  winding  machine  in  operation 
with  the  operator  at  work  on  this  massive  piece  of  machinery  —  fully 
5  meters  long  —  may  give  him  the  impression  that  the  work  is  not 
at  all  difficult  or  complicated.  The  machine  does  every  operation,  and 
the  operator  only  has  to  do  some  unimportant  ones,  such  as:  repla- 
cing empty -bobbins  by  full  bobbins,  and  replacing  full  cones  by  empty 
cones,  and  tying  the  yarn  when  it  breaks. 

On  the  other  hand,  a  research  worker  who  comes  to  analyse  the 
winding  work,  and  to  break  down  the  job  into  operations  and  move- 
ments, sees  before  him  endless  problems,  and  it  is  his  job  to  give  his 
opinion  on  whether  some  particular  operation  is  altogether  unneces- 
sary. All  this  applies  to  a  winding  machine  operator  with  normal  sight. 
The  problems  are  multiplied  when  the  research  worker  has  to  compare 
the  operations  and  movements  of  a  seeing  worker,  with  those  of  a 
blind  operator,  and  is  asked  to  prepare  a  system  of  operating  a  win- 
ding machine  by  a  blind  person  with  the  aim  of  maintaining  the  same 
output  and  quality  as  attained  by  a  person  with  normal  sight. 
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Finders  replace  the  blind  person's  eyes  when  carrying  out  any  work, 
but  the  difficulties  are  very  much  increased  when  talking  about 
winding  fine  cotton  yarn,  which  the  blind  operator  must  feel  with  his 
fingers  before  he  finds  the  end  of  the  yarn,  whereas  the  seeing  worker 
immediately  locates  the  end  with  his  eyes,  without  having  to  carry 
out  any  manual  operation.  Even  though  we  were  unable  to  find  a 
system  whereby  the  blind  operator  can  locate  the  end  of  the  yarn 
at  the  same  speed  as  an  operator  with  normal  sight,  it  has  been  found 
that  the  strength  of  will  of  the  blind  operator  to  compete,  and  even 
to  surpass,  the  seeing  operator,  and  his  power  of  concentration, 
enable  him  to  carry  out  other  operations  and  movements,  which  are 
not  connected  with  vision,  more  quickly  than  the  operator  with 
normal  sight.  So  that  the  final  result  at  the  end  of  the  entire  opera- 
tion can  be  compared,  and  the  blind  operator  can  reach  an  output 
parallel  to  that  attained  by  the  normal  worker. 

In  the  light  of  what  has  been  said  above,  the  agencies  responsible  for 
the  vocational  rehabilitation  of  the  blind  should  take  care  when 
selecting  candidates  for  a  course  of  winding,  and  it  should  be  certain 
that  the  candidate  is  psychologically  prepared  for  this  occupation. 

Of  course,  the  blind  people  concerned  must  be  given  detailed  informa- 
tion beforehand  on  the  type  of  work  involved,  and  it  is  preferable 
for  a  trip  to  be  made  with  them  to  a  spinning  mill  so  that  the  winding 
machine,  the  bobbins,  the  yarn  and  the  knotting  device  are  made 
actual  to  them. 

In  particular,  the  blind  candidate  should  develop  certain  basic  quali- 
ties without  which  he  will  be  unable  to  compete  with  the  operator 
having  normal  sight.  These  qualities  are :  — 

a.  An  understanding  of  technical  matters. 

b.  A  sense  of  physical  proportions;  in  relation  to  the 
length  of  the  winding  machine. 

c.  Manual  dexterity.  A  blind  person  having  manual  dex- 
terity which  is  normal  in  comparison  with  that  of  a  seeing  operator, 
must  develop  this  dexterity  to  a  point  where  it  surpasses  that  of 
the  seeing  operator. 

d.  Development  of  coordination  of  the  two 
hands.  This  quality  is  most  important  when  considering  that  it 
will  be  required  to  carry  out  many  operations  in  the  winding  work  — 


one  operation  with  the  right  hand  and  the  other  with  the  left  hand  — 
simultaneously. 

e.  Flexibility  of  finger  and  hand  muscles. 

f.  Highly  developed  sensitivity  of  touch;  in  order 
to  be  able  to  distinguish  between  the  very  fine  yarns  and  the  less 
fine  yarns. 

g.  Cooordination  of  hand  and  foot. 

h.  Ability  to  remember  the  sequence  of  opera- 
tions. 

i.  AbilitytoimagineSdimensions.  *' 
j.  Ability  to  react  and  to  adjust  to  the  machine. 
(Timing). 

k.  Precision. 
1.  Stability. 

m.  Abilitytotoleratenoise. 

The  presence  of  all  these  attributes  will  be  tested  by  us  through  the 
use  of  psychometric  tests  on  a  scientific  basis,  but  it  is  also  desirable 
to  use  a  test  of  working  ability.  Although  the  working  ability  test  of 
a  blind  person  will  only  measure  his  present  abilities  and  qualities, 
and  does  not  give  us  any  information  regarding  his  potentialities  — 
except  insofar  as  a  man's  behaviour  in  the  present  and  past  is  con- 
sidered characteristic  of  his  potentialities  in  the  future  —  the  result 
of  the  working  ability  test  will  be  used  as  a  means  of  estimating  this 
potential. 

To  be  able  to  discern  the  above-mentioned  abilities,  candidates  for 
the  winding  course  should  first  be  enabled  to  work  for  a  short  period 
in  various  jobs  at  a  workshop  in  the  framework  of  the  Center  for 
the  Rehabilitation  of  the  Blind,  and  in  the  light  of  the  results  of  the 
evaluation  at  the  workshops,  the  candidate's  suitability  for  the  wind- 
ing course  can  be  judged. 

Since  the  winding  operator  is  constantly  moving  about  in  order  to 
serve  the  30  heads  which  are  on  the  long  winding  machine,  and  moves 
constantly  in  a  line,  five  meters  long,  back  and  forth  for  the  full  day's 
work,  it  is  essential  that  candidates  be  physically  fit  in  every  way, 
apart  from  their  blindness.  It  is  desirable  for  each  candidate  to  pass 
a  medical  examination  by  an  industrial  physician. 

In  particular,  the  physician  should  be  requested  to  examine  : 
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a  The  absence  of  a  tendency  to  asthma,  bronchitis,  lung  diseases, 
etc.  Although  dust  extractors  are  attached  to  the  winding  machines, 
we  found  from  our  short  experience,  that  a  certain  amount  of  dust 
particles  remain  in  the  winding  shop,  as  a  result  of  the  friction  of 
the  yarns,  and  any  operator  who  has  a  tendency  to  any  of  the  above- 
mentioned  diseases  cannot  take  the  strain  and  will  fall  ill. 

b.  Correct  condition  of  the  lower  and  upper  spinal  cord.  Any  ten- 
dency towards  disc  trouble  will  interfere  with  his  many  movements 
alongside  the  machine. 

c.  Flat  feet  will  interfere  seriously  with  the  need  to  stand  continu- 
ously for  the  whole  shift,  and  will  cause  a  slowing  down  of  the  pace 
of  work  towards  the  end  of  the  day. 

Those  with  some  degree  of  sight: 

There  are  many  who  warn  against  employing  persons  who  are  totally 
blind  together  with  persons  becoming  partially  sighted,  although 
in  practice  no  separation  has  been  made  between  the  two  types  any- 
where to  date.  From  our  experience  of  employing  blind  people  in 
the  'Tvi"  and  "Chutey  Yerushalayim"  Cotton  Spinning  Mills,  we 
were  faced  with  the  problem  of  whether  to  accept  candidates  for 
courses  with  some  degree  of  vision,  since  it  is  a  fact  that  their  achieve- 
ments were  lower  than  those  of  the  totally  blind.  When  we  sought 
the  reason  for  their  backwardness,  we  found  that  even  though  the 
workers  with  some  degree  of  sight  were  taught  the  motions  according 
to  the  method  for  teaching  the  blind,  they  tried  in  spite  of  everything, 
to  use  their  weak  sight. 

There  may  be  more  reasons  for  this,  but  during  our  work  with  the 
partially  sighted  trainees  at  the  Demonstration  Center  at  the  ORT 
Textile  Institute  we  met  with  two  only. 

a.  The  worker  with  poor  sight  has  not  adjusted  himself  to  his  fate, 
and  does  not  agree  that  the  instructor  put  him  on  the  same  level  as 
a  blind  person  when  he  is  still  able  to  see  and  can  move  about  freely, 
or  is  able  to  carry  out  a  specific  operation  which  a  blind  person  is 
unable  to  do. 

b.  He  thinks,  as  opposed  to  his  instructor,  that  his  weak  sight  will 
help  him  carry  out  an  operation  more  quickly  or  more  correctly 
than  a  totally  blind  person. 

The  matter  is  still  in  the  process  of  research,  although  we  are  of 
the  opinion  that  in  the  meantime,  the  person  with  low  vision  must 
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work  by  the  "blind"  method,  because  in  our  view,  the  use  of  partial 
sight  inhibits  the  sufficient  development  of  a  good  sense  of  touch; 
on  the  other  hand,  the  partial  sight  is  not  enough  to  find  the  end  of 
the  fine  yarn  and  to  put  it  through  the  knotting  device.  The  result  of 
using  weak  sight  to  locate  the  end  of  the  yarn  was  that  the  search 
for  the  end  of  the  yarn  on  the  cone  took  longer  than  was  necessary 
when  touch  only  was  used.  Also,  when  putting  the  yarns  through 
the  knotting  device,  the  operation  was  done,  not  on  the  cone,  as 
required,  but  nearer  the  eyes  —  and  as  a  result  the  yarn  was  left 
loose,  became  entangled,  and  the  cone  was  rejected. 

Apart  from  the  technical  considerations  mentioned  above,  there  is 
always  the  danger  that  the  use  of  weak  sight  will  be  too  much  of 
a  strain  on  the  eyes,  and  may  result  in  time  in  total  blindness.  We 
strongly  recommend,  therefore,  that  before  accepting  a  candidate 
with  poor  sight  for  a  winding  course,  the  ophtalmologist  be  consulted 
as  to  the  extent  of  strain  permissible  without  danger  of  total  blind- 
ness. Also,  it  should  be  verified  that  the  candidate  is  prepared  to 
learn  the  work  in  the  same  framework  as  totally  blind  trainees,  and  — 
despite  the  psychological  difficulty  involved  —  to  learn  according  to 
the  ''blind"  method.  Naturally,  this  preparation  demands  intensive 
professional  treatment  in  the  same  way  as  a  person  who  has  suddenly 
lost  his  sight  must  be  prepared  to  accept  his  blindness. 

It  is  a  delicate  and  difficult  task  and  therefore  we  shall  not  enter  into 
its  discussion  within  the  scope  of  this  research.  In  conclusion  it  may 
be  said  that,  as  many  handicapped  people,  including  blind,  are  espe- 
cially trained  for  certain  jobs,  bringing  a  newly  found  skill  with  high 
motivation  and  loyalty  to  the  job  performance,  the  manpower  situation 
in  many  ways  is  enriched  by  including  the  handicapped. 

This  basic  work  given  here  is  the  result  of  more  than  thirty  months 
of  research,  analysis  and  experience,  which  were  proved  in  practical 
work  with  blind  trainees  at  the  Demonstration  Center  and  with  blind 
workers  at  eight  cotton  spinning  mills  over  the  country.  The  results 
are  very  satisfactory  and  the  success  greater  than  could  have  been 
expected. 

As  we  saw  by  proper  vocational  rehabilitation  and  training,  the  blind 
may  be  as  good  an  employee  as  a  sighted  person  and  in  some  cases 
even  better. 

We  hope  that  this  basic  work  will  serve  as  a  guide  to  research  workers 
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in  the  future  in  their  work  of  renewing  the  possibilities  of  turning 
disabled  people  into  productive  workers,  so  as  to  free  them  from  the 
need  for  social  welfare  and  help  them  towards  an  independent  life. 
Insofar  as  this  work  furthers  the  blind  and  equips  them  for  integra- 
tion in  the  expanding  textile  industry,  which  is  much  in  need  of 
personnel,  those  who  initiated,  supported  and  carried  out  this  study, 
will  consider  the  aim  which  they  set  themselves  as  having  been 
achieved. 


David  Amir  Yehuda  Schiff 
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WINDING  WOOLEN  YARNS 


Introduction 

In  training  courses  sighted  workers  do  not  differentiate  between 
winding  cotton  yarn,  woollen  yarn  or  mixed  synthetic  yarns.  For  a 
sighted  worker  it  does  not  matter  what  type  of  yarn  is  to  be  wound 
when  carrying  out  his  job.  At  the  beginning  of  this  study  it  appeared 
to  us  that  it  would  not  be  so  simple,  or  even  possible  for  a  blind  worker 
to  wind  combed  woollen  yarn  or  mixed  synthetic  yarns.  There  were 
two  reasons  for  doubting  this  possibility  : 

1.  It  is  much  more  difficult  to  find  the  thread  end  of  combed  wool 
on  the  package  or  bobbin,  and  winding  is  much  more  difficult  than 
that  of  cotton  yarn.  In  cotton,  the  end  stands  out  sufficiently  and 
allows  the  blind  worker  to  feel  it,  whereas  wool,  because  of  its  natural 
characteristics,  is  soft  and  the  fibres  stand  out  and  become  harsh, 
and  therefore  it  is  difficult  to  differentiate  between  the  yarn  and  the 
yarn  end  on  the  package  or  on  the  bobbin. 

2.  Cotton  spinning  is  much  more  developed  and  on  a  higher  techno- 
logical level  than  is  wool  spinning  in  our  country.  It  is  known  that 
modern  equipment  and  work  methods  help  the  blind  worker  to  over- 
come the  difficulties  apparent  in  becoming  accustomed  to  the  equip- 
ment and  tools  necessary  to  carry  out  his  work.  It  is  a  known  fact 
that  in  the  majority  of  wool  spinning  mills  in  this  country,  ends  of 
broken  wollen  threads  are  tied  together  by  hand,  which  makes  it 
almost  impossible  for  the  blind  worker  to  run  a  winding  machine  for 
woollen  yarn. 

One  of  the  goals  of  this  study  was,  among  others,  to  study  and  clarify 
the  reasons  why  in  other  countries'  woll  spinning  factories,  tools  for 
knotting  broken  yarns  are  used,  whereas  in  most  of  our  factories  they 
do  not  use  them.  It  was  also  necessary  to  clarify  at  what  point  they 
would  be  willing  to  change  over  to  the  system  of  tying  knots  with 
a  knotter,  after  the  advantages  of  this  system  were  proven. 

The  study  was  carried  out  in  wool  spinning  plants  in  the  Tel- Aviv 
area,  as  follows  : 


1. 
2. 
3. 


Zimron,  Bnei-Brak 
Merino,  Ramat  Gan 
Aderet,  Herzlia 


IS 


The  various  types  of  knotting  tools  for  woollen  yarn  were  examined, 
and  it  was  determined  which  one  to  use  for  each  type  of  yarn;  (this 
depends  on  the  thickness  of  the  yarn).  Experimentation  was  carried 
out  first  with  sighted  workers  of  the  above  plants,  in  order  to  en- 
lighten them  in  the  use  of  knotting-tools  instead  of  knotting  by  hand. 
We  proved  to  the  work  supervisors  that  the  quality  and  strength  of 
the  knots  tied  with  the  knotter  were  good  and  it  was  then  that  they 
agreed  to  use  knotters.  Concurrently  we  experimented  and  carried 
out  the  same  work-operations,  i.e.  tying  threads  with  knotting-tools, 
using  blind  workers  who  had  completed  a  course  for  cotton  thread 
winding  and  another  group  of  blind,  who  had  just  learned  to  wind 
cotton  thread.  It  was  found  that  only  the  first  group  was  capable  to 
carry  out  this  work  in  an  acceptable  manner. 

The  above  experiments  caused  us  to  re-examine  our  study  plan  of 
courses  and  we  added  at  the  last  stage  of  the  course  a  course  in  wool 
winding. 

The  following  paragraphs  will  present  the  changes  in  carrying  out 
the  work  operations,  together  with  training  methods  and  conditions. 


Yehuda  Schiff 
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PURPOSE 


1.  The  purpose  of  the  study  was  : 

a.  To  determine  the  methods  of  winding  used  by  sighted  workers. 

b.  To  analyse  these  methods,  to  introduce  changes  and  improve- 
ments and  lay  down  a  uniform  method  of  work. 

c.  To  work  out  directives  for  the  training  of  blind  people  based  on 
the  newly  established  methods,  in  order  to  serve  instructors  in  the 
training  programme  of  blind  workers.  ./ 

2.  Following  the  general  agreement  between  the  Ministry  of  Welfare 
and  the  Institute  of  Productivity  regarding  the  examination  of  the 
possibilities  of  engaging  the  blind  in  winding  jobs  in  textile  factories, 
a  study  of  the  work  of  sighted  winding  workers  was  made  in  different 
factories  and  on  different  cone  and  pirn  winding  machines. 

3.  The  description  of  the  processes  of  cone  and  pirn  winding  served 
as  a  basis  for  studying  the  possibilities  of  engaging  blind  people  in 
these  operations  as  well  as  for  the  drawing  up  of  instructions  for 
teaching.  In  the  first  stage,  the  existing  method  of  operating  the 
various  winding  machines  by  the  worker  was  recorded.  After  analy- 
sing this  method  a  new,  improved  method  was  proposed. 

4.  As  a  result  of  the  above-mentioned  statements  we  are  giving 
hereunder  a  detailed  description  of  the  work  of  cone  winding,  per- 
formed by  normal  sighted  workers  by  the  existing  method  of  winding. 

5.  The  study  was  made  in  the  following  factories  and  on  the  follow- 
ing machines  : 


Factory 

Process 

Machine  producer 

Type 

Ata 

Cone  winding 

Universal  Winding  Corp. 

Roto  Coner 

Ata 

Parallel  tube  winding 

Schlafhorst 

BKN 

(for  dyeing) 

Kitan 

Cone  winding 

Savio 

Usr  152  Sc 

Zimron 

Cone  winding 

Poron 

Rop 

6.  After  the  research  team  had  suggested  an  improved  method  for 
carrying  out  manual  operations  by  winding  operators  with  normal 
sight,  and  pinpointed  the  operation  that  would  prove  difficult  for  a 
blind  person,  directives  were  issued  to  prepare  a  course  of  lessons  for 
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the  training  of  the  blind  in  the  winding  process.  It  consists  of  three 
parts  : 

a.  Learning  the  manual  operations  necessary  to  operate  the  cone 
winding  machine. 

b.  Getting  to  know  the  cone  winding  machine. 

c.  Integration  of  the  manual  operations  with  the  operation  of  the 
machine. 

7.  This  report  has  been  drawn  up  on  the  assumption  that  the  blind 
person  being  trained  will  be  : 

a.  Interested  to  work  in  winding. 

b.  Already  trained  in  the  carrying  out  of  ordinary  operations. 

c.  Of  reasonable  adaptability. 

d.  Of  average  intelligence,  to  be  expected  from  a  member  of  the 
community  of  the  blind. 

8.  The  system  of  training  is  based  on  "Part  learning".  The  sequence 
of  course  of  training  has  been  determined  in  the  light  of  technical 
possibilities  of  performing  the  operations  in  parts. 

9.  The  duties  are  in  the  main,  three  : 

a.  Replacing  an  empty  supply  bobbin  by  a  full  supply  bobbin. 

b.  Tying  broken  ends  of  yarn. 

c.  Replacing  a  full  cone  by  an  empty  one. 

10.  Duty  (b)  consists  of  operations  that  are  also  included  in  duty  (a) , 
so  that  it  represents  an  intermediate  stage  in  learning  duty  (a). 

11.  Duty  (c)  is  not  difficult  to  learn  and  stands  on  its  own. 

12.  Duty  (a)  is  learnt  by  combining  operations,  which  are  divided 
into  three  series  of  operations  and  combinations  of  operations.  The 
three  series  will  be  learnt  separately  but  at  the  same  time,  since  the 
operations  of  one  series  can  be  performed  independently  of  the  other 
series'  operations. 

13.  Each  series  is  based  on  maximum  exercising  in  parts,  so  that 
between  one  exercise  and  another,  only  one  new  operation  or  idea 
is  presented.  (See  the  plan  of  the  structure  of  each  separate  series, 
given  hereafter) . 

14.  The  hours  of  instruction  devoted  to  teaching  the  series,  should 
be  planned  in  such  a  way  that  at  least  a  minimum  standard  of  per- 
formance in  carrying  out  the  exercises  of  each  series  will  be  reached 
at  about  the  time  when  * 'combination  of  operations  of  the  various 
series"  appears  in  the  programme. 
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15.  An  incorrect  balance  between  the  instruction  of  the  different 
series  can  affect  the  success  of  the  training  for  the  following  reasons  : 

a.  Backwardness  in  learning  one  series  is  liable  to  lead  to  failure 
in  learning  the  combination  of  the  operations,  or  to  a  considerable 
delay  in  the  whole  course  of  training. 

b.  If  a  series  is  taught  too  quickly,  it  can  lead  to  slackening  in 
learning  in  the  event  of  an  interruption  in  studies,  or  to  boredom  or 
regression  in  studies,  if  the  separate  exercises  are  continued  too  long. 

CONE  WINDING  PROCESS  DESCRIPTION 

16.  Description  of   the  machine 

The  purpose  of  the  cone  winding  machine  is  to  wind  the  yarn  from 
the  supply  bobbin  on  the  cones.  The  machine  has  a  system  of  spindles 
which  vary  in  number  in  different  makes  of  machines.  The  main  shaft 
of  the  machine  on  which  a  grooved  cylinder  is  rotating,  is  driven  by 
an  electric  motor  through  a  system  of  bolts.  The  rotary  traverse 
(grooved  cylinder)  activates  each  spindle  separately  by  friction  which 
exists  between  it  and  the  cones,  thus  starting  the  cone  rotating  on 
the  winding  spindle.  The  friction  is  caused  by  the  operator  pressing 
down  the  starting  handle,  which  brings  the  cone  into  contact  with 
the  rotary  traverse.  The  spindle  stops  moving  automatically  when 
the  yarn  ends  or  breaks  or  if  the  winder  raises  the  starting  handle. 
The  function  of  the  grooves  on  the  cylinder  is  to  guide  the  wound 
yarn  so  that  it  covers  the  full  length  of  the  cone.  Under  each  spindle 
there  is  a  supply  spindle  on  which  the  supply  bobbin  is  set.  From 
the  supply  bobbin  the  yarn  passes  through  a  special  device  which 
brings  the  yarn  under  tension  and  cleans  it.  From  here  the  yarn 
descends  to  -the  * 'breakage"  lever  which  stops  the  motion  of  the 
spindle  when  the  feeding  of  the  yarn  from  the  bobbin  is  stopped. 
Then  the  cone  is  lifted  and  disconnected  from  the  rotary  traverse. 
From  the  breakage  lever  the  yarn  passes  over  the  grooved  rotary 
traverse  to  the  winding  cone. 

17.  Description  of  the  work  method 

The  raw  material,  that  is,  the  yarn,  arrives  wound  on  bobbins  from 
the  ring  spinning  department  of  the  spinning  mill  to  the  store,  where 
it  is  kept  in  boxes.  A  service  worker  brings  the  boxes  with  the  bobbins 
to  the  winding  machine  and  hangs  one  of  them  out  on  the  rail,  which 
is  mounted  on  the  machine  along  the  whole  of  its  length.  The  service 
worker  does  this  with  each  and  every  box.  He  also  brings  empty  cones 
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from  the  store  into  the  winding  department.  The  operator  starts  his 
work  on  one  end  of  the  machine  and  passes  from  spindle  to  spindle 
serving  them  until  he  notices  that  a  certain  spindle  has  stopped  work- 
ing because  of  breakage  of  the  yarn.  Then  the  operator  approaches 
this  spindle,  ties  the  broken  ends,  starts  the  spindle  and  returns  to 
his  regular  work  on  the  spindle  where  he  stopped.  He  continues  thus 
until  he  reaches  the  other  end  of  the  machine.  Thereupon  the  operator 
returns  to  the  first  end  of  the  machine  to  start  again.  On  the  way 
he  ties  broken  ends  he  has  noticed.  The  elements  of  the  work  of  the 
operator  on  the  machine  are  : 

a.  Replacing  of  an  empty  supply  bobbin  by  a  full  one. 

b.  Tying  of  broken  ends. 

c.  Replacing  of  a  full  cone  by  an  empty  one. 

In  addition  to  these  main  tasks  the  operator  also  performs  some 
secondary  duties,  such  as  :  Preparing  empty  cones,  placing  supply 
bobbins  into  the  moving  containers,  etc.  Details  of  the  above- 
mentioned  elements  will  be  given  further  in  this  report. 

18.    Description  of  the  winding  process  on  cones  and  parallel  tubes 
a.    Process  purpose 

To  wind  yarn  on  cones  for  warping  and  on  parallel  tubes  for  dyeing, 
(b)  Machine  I,  for  winding  warp  cones  is  manufactured  by 
the  Universal  Winding  Corporation,  and  is  the  1945  model,  Roto 
Coner  type.  It  has  100  spindles  (two  rows  of  50  spindles  each).  It 
can  wind  on  cones  made  of  plain  paper,  hard  paper  and  plastics. 

c.  Machine  II,  for  parallel  tube  winding  (for  dyeing),  manu- 
factured by  Schlafhorst  and  is  a  1959  model,  type  BKN.  It  has  100 
spindles  (two  rows  of  50  each). 

d.  Organisationofwork 

The  two  machines  are  served  during  each  shift  by  two  operators, 
each  of  them  serving  one  side  of  both  machines.  The  foreman  issues 
the  work  orders  to  the  operator  on  special  cards.  The  service  worker 
brings  the  supply  bobbins  to  the  working  place.  He  also  collects  the 
full  cones  and  parallel  tubes.  The  maintenance  of  the  machine  (its 
weekly  oiling  and  minor  repairs)  is  done  by  a  specially  detailed 
service  worker.  The  cleaning  of  the  machine  is  done  by  the  operator 
at  the  beginning  of  each  shift  or  when  changing  to  a  different  size 
yarn.  Each  Friday,  at  the  end  of  the  work  day,  the  machine  is 
thoroughly  cleaned  by  the  operator.  The  machine  is  stopped  during 
lunch  hours. 
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CONE 
WINDING 

MACHINE 

Producer:  Savio 

TYPE 

USR  152  Sc 


General  View 


19.  As  the  winding  machines  Schlafhorst  BKN  and  Universal  Wind- 
ing Corp.  Roto-Coner  are  the  most  current  ones  of  their  kind  in  Israel, 
the  detailed  description  of  the  manual  operation  of  the  winding 
worker,  which  is  given  further  on,  refers  to  these  machines  only. 

THE  ANALYSIS  OF  MANUAL  OPERATIONS  IN  THE  WINDING 
PROCESS  (by  the  aid  of  left  and  right  hand  charts). 

20.  On  the  basis  of  data  collected,  the  following  steps  were  made  : 

a.  Unnecessary  hand  motions  were  eliminated. 

b.  Improved  methods  for  hand  motions  determined. 

c.  A  singling  out  of  operations,  liable  to  cause  difficulties  to  the 
blind,  in  their  performance. 

21.  As  described  above,  the  elements  of  manual  work  on  a  cone- 
winding  machine  are  : 

a.  Replacing  an  empty  supply  bobbin  by  a  full  one. 

b.  Tying  of  broken  ends. 

c.  Replacing  a  full  cone  by  an  empty  one. 

Most  of  the  working  time,  the  operator  is  engaged  in  performing 
the  elements  "a"  and  **b",  whilst  the  element  '*c"  takes  approximately 
1/15  of  the  time  of  element  **a".  The  operator  has  to  perform  all  the 
three  elements  methodically,  avoiding  superfluous  motions  and 
idleness. 

22.  Analysis  of  the  existing  method  and  deter- 
mining improvement 

a.    The  process:  cone  winding 

The  machine  type  :  Roto-Coner.  The  producer  :  Universal  Winding 
Corp. 

(1)  The  element :  Replacing  an  empty  supply  bobbin 
by  a  full  one. 

(The  existing  method  —  see  :  left  and  right  hand  chart  No.  1.)  The 
chart  shows  that  the  existing  method  of  performing  the  element  is 
not  efficient,  because  the  operator  makes  unnecessary  motions  and 
does  not  use  both  hands  simultaneously.  As  a  result,  the  element 
takes  longer  than  necessary.  Following  is  a  detailed  description  of 
the  unnecessary  motions  performed  by  the  operator  and  the  improper 
use  of  both  hands.  In  performing  operation  No.  1  -—  removing  the 
empty  supply  bobbin  from  its  spindle  —  the  operator  removes  three 
empty  supply  bobbins,  in  order  to  replace  only  one  of  them,  i.e.  the 


20 


removal  of  the  two  extra  bobbins  is  unnecessary.  The  operator  per- 
forms seven  unnecessary  motions.  Moreover,  during  the  removing 
of  the  empty  supply  bobbins  from  the  spindles,  the  operator's 
left  and  right  hands  remain  idle  alternately  when  the  left  performs 
the  operation  No.  2  "taking  a  full  supply  bobbin  from  the  moving 
storage  box".  The  superfluous  motions  and  idle  time  of  both  hands, 
are  to  be  eliminated  and  operations  No.  1  and  2,  combined,  as  de- 
scribed in  the  improved  method.  (See  left  and  right  hand  chart  No.  5, 
operation  No.  1).  Operation  No.  4  of  the  right  hand  "passing  the 
yarn  from  the  supply  bobbin  through  the  tension  device  to  the  cone 
which  is  on  the  cone  holder"  and  operation  No.  5,  also  performed  by 
the  right  hand,  "finding  the  end  of  the  yarn  on  the  cone",  are  per- 
formed not  in  the  right  way,  and  therefore  the  left  hand  remains 
idle  during  the  performance  of  operation  No.  5.  A  thorough  study 
of  these  operations  shows,  that  it  is  possible  to  divide  these  operations 
between  the  two  hands,  as  described  in  the  left  and  right  hand  chart 
No.  5,  i.e.  operation  No.  3  of  the  right  hand  and  No.  4  of  the  left  one. 
Operation  No.  6  "tying  ends  with  the  aid  of  a  hand  knotter"  is  carried 
out  in  the  following  manner  :  the  operator  raises  the  left  hand  with 
the  hand  knotter  attached  to  it,  up  to  the  height  of  his  chest.  With 
the  right  hand  he  pulls  the  yarn  from  the  cone,  which  is  on  the  cone 
holder,  to  the  hand  knotter,  holding  at  the  same  time  the  end  from 
the  supply  bobbin.  This  operation  is  done  in  the  wrong  way,  because 
the  operator,  holding  the  end  of  the  yarns  and  pulling  them  to  his 
left  hand  at  the  height  of  his  chest  and  then  tying  them,  performs 
unnecessary  transport  motion.  In  the  improved  method,  the  tying  of 
the  knot  is  performed  at  the  height  of  the  cone  and  so  raising  both 
hands  to  the  height  of  the  chest  and  back  to  the  cone  is  eliminated. 
See  left  and  right  hand  chart  No.  5,  operation  No.  5  of  the  right  and 
left  hands.  It  can  be  said  that  in  the  work  done  in  the  improved 
method,  in  which  every  motion  is  performed  in  the  shortest  possible 
way,  the  operator  uses  both  his  hands  fully.  See  left  and  right  hand 
chart  No.  5,  operation  No.  5  of  both  hands. 

(2)  The  element :  Tying  of  broken  ends. 
(The  existing  method  —  see  :  left  and  right  hand  chart  No.  2).  The 
chart  shows  that  the  method  of  performing  the  element  "tying 
broken  ends"  is  similar  to  the  method  of  performing  "tying  ends, 
whilst  replacing  an  empty  supply  bobbin  by  a  full  one".  See  analysis 
of  operation  N.  4,  5,  6  and  left  and  right  hand  chart  No.  6,  i.e.  the 
improved  method  of  performing  "tying  ends". 
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(3)  The  element:  Replacing  a  full  cone  by  an  empty 
one. 

(The  existing  method  —  see  :  left  and  right  hand  chart  No.  3.)  The 
chart  shows  that  the  existing  method  of  replacing  a  full  cone  by 
an  empty  one  is  wrong,  because  the  operator  does  not  use  both  hands 
simultaneously  and  makes  several  unnecessary  motions.  Following 
is  a  detailed  description  of  the  superfluous  motions  as  well  as  the 
improper  use  of  both  hands.  The  right  hand  makes  operation  No.  3 
"putting  the  full  cone  on  the  shelf,  which  is  on  top  of  the  machine", 
whilst  the  left  hand  remains  idle.  A  thorough  study  shows,  that  it 
is  possible  to  connect  operation  No.  3  with  operations  No.  7,  8,  namely: 
''taking  off  the  empty  cone  from  starting  handle,  and  setting  it  on 
the  cone  holder".  See  left  and  right  hand  chart  No.  7,  operation  No.  3 
for  both  hands.  The  analysis  of  the  operation  ''replacing  an  empty 
supply  bobbin  by  a  full  one"  which  is  a  part  of  this  element  (opera- 
tions No.  4,  5,  6)  is  given  on  page  and  the  right  method  for  this 
operation  is  described  in  left  and  right  hand  chart  No.  7,  operations 
No.  4,  5  and  6,  for  both  hands. 

b.    The  process  :  parallel  tube  winding  (for  dyeing) 
The  elements  of  winding  dye  packages  on  a  tube  winding  machine 
are  : 

(1)  Replacing  an  empty  supply  bobbin  by  a  full  one. 

(2)  Tying  of  broken  ends. 

(3)  Replacing  a  full  tube  by  an  empty  one. 

The  performance  of  the  elements  "replacing  an  empty  supply  bobbin 
by  a  full  one"  and  "tying  of  broken  ends"  is  identical  with  their 
performance  on  the  cone  winding  machine,  but  for  the  operations 
described  hereunder  : 


Left  hand 


Right  hand 


No.  Operation 


Motions 


Sign 


Sign 


Motions 


Operation 


No. 


Raising  the 

breakage 

lever 


Touches  the 
breakege 
lever 


0 


Passing  the  yarn 
from  the  suuply 
bobbin  through 
the  tension 


Rraises  the 

breakage 

lever 


Passes  the  yarn 
from  the  supply 
bobbin  through 
the  tension 


device 


device 
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The  performance  of  the  element  "replacing  a  full  tube  by  an  empty 
one"  is  different  from  the  performance  of  ''replacing  a  full  cone  by 
an  empty  one".  See  left  and  right  hand  chart  No.  4.  The  chart  shows 
that  the  operator  carries  out  the  element  in  a  correct  manner  and 
no  improvement  is  required. 

23.  Summary 

On  the  basis  of  detailed  analysis  of  the  manual  work  in  cone  winding, 
it  can  be  concluded,  that  there  are  certain  operations  which  are  liable 
to  cause  difficulties  to  the  blind,  as  regards  their  performance  in 
general,  and  productivity  in  particular.  The  operations  are  : 

a.  Finding  the  end  of  the  yarn  on  a  supply  bobbin. 

b.  Setting  the  full  supply  bobbin  on  its  spindle. 

c.  Passing  the  yarn  through  the  tension  device. 

d.  Finding  the  end  of  the  yarn  on  the  cone. 

e.  Tying  broken  ends  by  the  aid  of  a  hand  knotter. 

f.  Finding  the  spindle,  which  stopped  working,  owing  to  breakage 
of  the  yarn,  or  other  reasons. 

g.  Finding  the  faulty  wound  cone. 

All  the  above-mentioned  problems  may  be  solved  satisfactorily  only 
by  applying  new  methods  and  special  devices,  which  will  help  the 
blind  to  carry  out  the  operations  effectively. 
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PART  TWO 


DIRECTIVES  FOR  PREPARING  A  COURSE  OF  LESSONS  FOR 
TRAINING  OF  BLIND  IN  COTTON  WINDING 

24.  Explaining  the  work  to  the  trainee. 

a.  A  i  m  s. 

(1)  To  awaken  the  interest  of  the  trainee  in  class. 

(2)  To  explain  the  role  of  the  winding  process  in  the  production 
of  yarn. 

b.  Explanation  of  the  process.  Changing  the  packag- 
ing of  the  yarn  by  eliminating  sections  of  yarn  that  do  not  meet  the 
necessary  requirements:  weak  points,  lack  of  uniformity  in  the  yarn, 
etc. 

c.  Why  has  the  packaging  to  be  changed?  So  as  to 
suit  the  yarn  to  other  process  needs  such  as  :  dyeing  and  preparation 
for  weaving. 

d.  Howisthisdone?  The  yarn  is  transferred  from  the  bobbin 
to  the  cone  by  way  of  a  tension  and  cleaning  device,  which  ensures 
unified  tension  of  the  wound  yarn  and  elimination  of  weak  sections. 

e.  Aids:  Full  and  empty  bobbins,  full  and  empty  cones. 
The  place  of  work  should  be  arranged  in  such  a  way  that  after 
having  been  given  his  instructions,  the  blind  trainee  can  pick  up  the 
right  object  without  inadvertently  coming  into  contact  with  other 
objects. 

Breakdown  of  manual  operations  required  for  operating  a  winding 
machine,  and  directives  for  ways  of  learning  each  operation  sepa- 
rately. 

25.  General  explanation. 

As  explained  in  part  one,  the  motions  necessary  for  operating  a  cone 
winding  machine  are  : 

a.  Replacing  an  empty  supply  bobbin  by  a  full  one. 

b.  Tying  of  broken  ends. 

c.  Replacing  a  full  cone  by  an  empty  one.  Since  all  these  operations 
are  based  on  the  same  motions,  the  breakdown  of  the  most  common 
operation  "Replacing  an  empty  supply  bobbin  by  a  full  one"  is  out- 
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lined  below,  and  the  directives  for  learning  the  component  motions 
of  this  operation  will  be  given  further  on.  The  elements  necessary 
for  carrying  out  the  operation  * 'Replacing  an  empty  supply  bobbin 
by  a  full  one"  are  as  follows  : 

a.  Removing  the  empty  supply  bobbin  from  the  supply  spindle. 

(1)  recognising  an  empty  supply  bobbin 

(2)  recognising  a  spindle 

(3)  grasping  the  empty  supply  bobbin 

(4)  removing  the  empty  supply  bobbin  from  the  supply  spindle 
and  placing  it  in  the  storage  box  for  empty  supply  bobbins. 

b.  Taking  a  full  supply  bobbin  from  the  storage  box  for  full  supply 
bobbins. 

(1)  recognising  a  full  supply  bobbin 

(2)  recognising  the  storage  box  for  full  supply  bobbins 

(3)  taking  the  full  supply  bobbin  from  the  box 

c.  Locating  the  end  of  the  yarn  on  the  full  supply  bobbin 

d.  Fixing  the  full  supply  bobbin  on  the  supply  spindle 

e.  Passing  the  yarn  from  the  full  supply  bobbin  through  the  tension 
and  cleaning  device. 

(1)  recognising  the  tension  and  cleaning  device 

(2)  recognising  the  path  of  the  yarn  through  the  tension  and 
cleaning  device  and  passing  the  yarn  through  the  tension  and  cleaning 
device. 

f.  Passing  the  yarn  over  the  breakage  lever. 
(1)    recognising  the  breakage  lever. 

g.  Finding  the  end  of  the  yarn  on  the  cone. 

(1)  recognising  the  empty  cone 

(2)  recognising  the  full  one 

(3)  locating  the  end  of  the  yarn  on  the  cone. 

h.  Tying  both  ends  of  the  yarn 

(1)  recognising  the  hand-knotter 

(2)  tying  the  ends  with  the  knotter. 

i.  Stretching  the  tied  yarn 

(1)    manner  of  grasping  the  tied  yarn 

26.    The  lesson 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Removing  an  empty  supply  bobbin  from 
the  supply  spindle. 
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c.    The  subjects: 

(1)  Recognising  an  empty  supply  bobbin 

(2)  Recognising  the  supply  spindle. 

(3)  Removing  the  empty  supply  bobbin  from  the  supply  spindle 
and  placing  it  in  the  storage  box  for  empty  supply  bobbins. 

27.    Recognizing  an  empty  supply  bobbin. 

a.  Description  of  the  empty  supplly  bobbin.  The 
empty  supply  bobbin  is  made  of  compressed  cardboard  with  a  metal 
ring  on  each  end  to  preserve  its  shape.  The  bobbin  is  shaped  like  a 
truncated  cone  with  horizontal  grooves  along  its  length  to  prevent 
the  wound  yarn  from  slipping.  The  diameters  of  each  end  of  the 
bobbin  are  different :  the  top  diameter  is  smaller  than  the  bottom 
diameter. 

b.  Aids.  Before  giving  this  explanation,  an  empty  supply  bobbin 
should  be  distributed  to  each  trainee. 

c.  Instructions. 

(1)  The  trainee  should  feel  the  bobbin  with  his  hands  to  sense  the 
material  from  which  it  is  made,  the  grooves  and  the  shape. 

(2)  The  trainee  should  grasp  the  bobbin  by  its  ends  (horizontally) , 
in  order  to  feel  the  metal-covered  ends  and  to  be  able  to  distinguish 
the  difference  in  their  diameters. 

28.    Recognizing  the  supply 
spindle. 

a.  Aids.  An  apparatus  having 
cone  heads,  one  of  which  is  idential 
to  that  of  the  cone  winding 
machine. 

b.  Instructions  to  the 
teacher. 

(1)  Guide  the  trainee's  right  hand 
to  one  of  the  cone  heads  of  the  ap- 
paratus and  feel  the  supply  spindle 
together  with  the  trainee.  Whilst 
feeling  the  supply  spindle,  describe 
it  in  the  following  way  : 

An  empty  supply  bobbin. 


26 


(a)    The  supply  spindle  is  a  metal  pin  of  25  cms.  length  and 
diameter.  The  bottom  takes  the  form  of  a  wooden  cone,  6  cms.  high. 
Steel  springs  lead  from  the  top  of  the  wooden  cone  round  the  pin. 
The  springs  are  kept  in  place  by  a  steel  clamp,  which  is  screwed  into 
the  pin. 

RECOGNIZING  THE  EMPTY  BOBBIN 
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Hold  the  bobbin  at 
both  ends  with  the 
whole  hand  on  each 
end  in  order  to  feel 
the  difference  in  the 
diameters  between 
both  ends. 

(b)  The  pin  is  assembled  on  a  metal  rod  by  a  connecting  arm.  The 
connecting  arm  is  joined  to  the  rod  by  screws. 

(c)  There  is  a  metal  plate  between  the  spindle  and  the  bar. 

(2)  Explain  to  the  trainee  that  the  empty  supply  bobbin  has  to  be 
removed  from  the  supply  spindle  and  replaced  by  a  full  supply  bobbin. 

29.  Removal  of  empty  supply  bobbin  from  supply  spindle  and  placing 
it  in  the  storage  box  for  empty  supply  bobbins. 

a.  A  i  d  s. 

(1)  An  empty  supply  bobbin  fixed  onto  a  supply  spindle  of  the 
apparatus. 

(2)  Storage  box  for  empty  supply  bobbins. 

b.  Instruction  to  the  teacher: 

(1)  Describe  the  empty  supply  bobbins'  storage  box. 

(2)  Describe  the  motions  required  in  order  to  remove  the  empty 
supply  bobbin  from  the  supply  spindle,  by  demonstration  and  touch. 
The  motions  are  as  follows  : 

(a)  Reach  out  right  hand,  forwards  and  downwards  towards  the 
empty  supply  bobbin  which  is  on  the  supply  spindle,  with  fingers 
bent  (meeting  the  thumb  at  the  tips). 

(b)  Grasp  the  head  of  the  supply  bobbin  between  thumb  and  finger 
of  right  hand. 

(c)  Remove  the  empty  supply  bobbin  from  the  supply  spindle,  by 
pulling  and  directing  the  bobbin  towards  the  body,  until  it  is  felt  that 
the  bobbin  is  released  from  the  supply  spindle. 
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(d)  Transfer  the  empty  bobbin  from  the  supply  spindle  to  the 
storage  box  for  empty  supply  bobbins,  with  base  of  bobbin  pointing 
towards  the  body. 

(e)  Place  the  empty  supply  bobbin  in  the  storage  box  for  empty 
supply  bobbins. 

(3)    Guide  the  trainee's  right  hand  through  the  above  motions. 

30.  The  lesson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Removal  of  full  supply  bobbin  from  storage 
box  for  full  supply  bobbins. 

c.  The  subject: 

(1)  Recognising  a  full  supply  bobbin. 

(2)  Recognizing  the  storage  box  for  full  supply  bobbins. 

(3)  Removing  the  bobbin  from  the  box. 

31.  Recognising  the  full  supply  bobbin. 

a.  Description  of  the  full  supply  bobbin.  The  full  supply  bobbin  is 
shaped  like  a  double  truncated  cone.  Recognition  of  the  various 
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FORMS  OF  WINDING 

The  yarn  is  wound  in  a  variety  of  different  ways. 


1 

1 

1 

1 

L 

1.  Warp  Wind  —  This  form  is  based 
on  making  the  first  layer  longer  and 
the  outer  layers  progressively  smaller 
as  the  bobbin  is  filled. 


2.  Reverse  Wind  —  This  form  is  based 
on  making  the  first  layer  the  shortest 
and  the  outer  layers  progressively 
longer  as  the  bobbin  is  filled. 


3.  Weft  Wind  —  This  form  is  based 
on  making  small  layers  each  one 
higher  than  the  preceding  layer. 


4.  Combination  Wind  —  This  form 
is  a  combination  of  Reverse  Wind 
and  Weft  Wind. 


different  widing  forms  is  important 
for  the  trainee,  since  it  will  help  him 
to  find  the  end  of  the  yarn  on  the 
bobbin  when  the  bobbin  is  only  partly 
filled. 

(1)  In  warp  wind,  the  end  of  the 
yarn  is  on  the  roller  of  the  bobbin. 

(2)  In  reverse  wind,  the  end  of  the 
yarn  is  on  the  whole  length  of  the 
bobbin. 

(3)  In  weft  wind,  the  end  of  the 
yarn  is  at  the  upper  end  of  the  bobbin. 

(4)  In  combination  wind,  the  end  of 
the  yarn  is  at  the  upper  end  or  on  the 
whole  length  of  the  bobbin, 
b.  Remark:  The  trainee  can  be 
made  acquainted  with  the  forms  of 
winding    in    the    following    way  : 

A  horizontal  piece  of  wood  with  perpendicular  pins  is  required.  Bobbins 
wound  by  the  different  forms  should  be  fixed  to  the  board.  The  teacher 
then  gradually  draws  off  yarn  from  each  bobbin  in  turn,  whilst  the 
trainee  feels  the  progress  of  the  yarn  being  unwound  from  the  bobbin. 

32.  Recognizing  the  storage  box  for  full  supply  bobbins. 

a.  Aids.  A  full  supply  bobbins  storage  box,  and  a  trolley. 

b.  Instructions  to  the  teacher. 

(1)  Describe  the  storage  box  for  full  supply  bobbins  and  the  trolley 
on  which  it  is  placed,  and  guide  the  trainee's  hand  to  feel  them. 

(2)  Explain  that  the  trolley  moves  on  a  belt  towards  the  cone 
winding  machine. 

33.  Removing  the  full  supply  bobbin  from  the  storage  box  for  full 
supply  bobbins. 

a.  Aids.   A  storage  box  containing  full  supply  bobbins. 

b.  Instructions  to  the  teacher. 

(1)  Explain  to  the  trainee  that  the  storage  box  for  full  supply 
bobbins  is  always  on  his  left-hand  side. 

(2)  Describe  the  motions  required  in  order  to  remove  the  full 
supply  bobbin  from  the  box,  by  demonstration  and  touch.  The 
motions  are  : 
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(a)  Reach  out  left  hand  leftwards  to  the  storage  box  for  full  supply 
bobbins,  with  fingers  closed  and  pointing  downwards. 

(b)  Grasp  the  bobbin  between  thumb  and  fingers,  with  the  little 
finger  near  to  the  top  end  of  the  bobbin. 

(c)  Remove  the  full  supply  bobbin  from  the  storage  box  for  full 
supply  bobbins. 

(d)  Transfer  the  full  supply  bobbin  from  the  storage  box  (for  full 
supply  bobbins),  holding  it  in  front  at  hip  level,  with  the  bottom 
end  of  the  bobbin  pointing  to  the  trainee's  right-hand  side. 

(e)  Remark  :  If  the  bobbin  is  not  in  the  correct  position,  i.e.  if  the 
top  end  is  turned  to  the  trainee's  right-hand  side,  the  trainee  must 
perform  an  additional  operation  :  turning  the  bobbin  round  so  that 
the  bottom  end  is  turned  to  his  right. 

(3)    Guide  the  trainee's  left  hand  through  the  above  operations. 
34.    The  lesson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Locating  the  end  of  the  yarn  on  a  full 
supply  bobbin. 

c.  Aids:  Before  giving  the  explanation,  a  full  supply  bobbin 
should  be  distributed  to  each  trainee. 

d.  Instructionstotheteacher: 

(1)  Teach  the  trainee  how  to  hold  the  full  supply  bobbin  in  the 
correct  way  in  order  to  locate  the  end  of  the  yarn.  Explain  that 
the  correct  way  is  to  hold  the  full  supply  bobbin  in  the  left  hand  (at 
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hip  level)  between  the  thumb  and  fingers,  which  support  the  bobbin 
from  above,  so  that  the  bottom  end  of  the  bobbin  is  turned  to  the 
trainee's  right  side. 

(2)  Guide  the  trainee's  left  hand  through  the  above  motions. 

(3)  Explain  that  the  end  of  the  yarn  on  a  full  supply  bobbin  is 
always  at  the  bottom  end.  Describe  how  to  find  the  end  of  the  yarn 
in  this  case.  The  motions  are  : 

(a)  Hold  the  bobbin  in  the  left  hand  in  the  manner  described  above. 

(b)  Locate  the  end  of  the  yarn  with  the  right  hand  in  the  following 
way  : 
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i.  Hold  the  bottom  end  of  the  bobbin  between  the  thumb  and  index 
finger  (horizontally). 

ii.  Pinch  the  fingers  together  so  as  to  grasp  the  end  of  the  yarn. 

iii.  Grasp  the  end  of  the  yarn  with  the  finger  tips, 
iiii.    Lightly  pull  towards  the  body  and  to  the  right. 

(4)  If  the  supply  bobbin  is  only  partly  full,  the  following  motions 
are  required  in  order  to  find  the  end  of  the  yarn  : 

(a)  Hold  the  bobbin  (by  the  bottom  end)  in  a  vertical  position 
between  thumb  and  fingers, 

(b)  Locate  the  end  of  the  yarn  in  the  following  way  : 

i.  The  left  hand  turns  the  bobbin 
in  the  opposite  direction  to  the 
winding. 

ii.  The  four  fingers  of  the  right 
hand  (index  finger,  middle  finger, 
ring  finger  and  little  finger)  are 
curled  up  and  touching  the  bobbin, 
combing  it  in  order  to  locate  the 
end  of  the  yarn. 

iii.  Grasp  the  end  of  the  yarn  bet- 
ween the  thumb  and  index  finger  of 
the  right  hand. 

iiii.  Twist  the  yarn  in  a  clockwise 
direction  so  as  to  unwind  the  yarn 
from  the  bobbin. 

(5)  When  locating  the  end  of  the 
yarn  on  a  bobbin  which  is  only 
partly  full,  the  trainee  should  know 
the  type  of  winding  on  the  bobbin, 
as  this  will  help  him  to  identify  the  section  containing  the  end  of  the 
yarn  more  easily. 

(6)  Guide  the  trainee's  hand  through  the  motions  required  to  find 
the  end  of  the  yarn. 

35.    The  lesson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Passing  the  yarn  through  the  tension  and 
cleaning  device. 
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c.  The  subjects: 

(1)  Recognising  the  tension  and  cleaning  device. 

(2)  Recognising  the  path  of  the  yarn  through  the  tension  and 
cleaning  device  and  passing  the  yarn  through  the  tension  and  clean- 
ing device. 

d.  Aids:  An  apparatus  with  one  head  identical  to  the  heads  on 
the  cone  winding  machine.  (Tension  and  cleaning  device). 

e.  Instructionis  to  the  teacher. 

(1)  Describe  the  parts  of  the  tension  and  cleaning  device,  which 
are  : 

(a)  Yarn  guide,  which  is  situated  on  the  left  side  of  the  device. 

(b)  Pressure  discs,  which  are  arranged  on  a  pin  fixed  in 
a  metal  body,  whose  purpose  it  is  to  ensure  unified  tension  on  the 
wound  yarn. 

(c)  Cutters  (slub  catcher)  whose  purpose  it  is  to  break  the 
yarn  at  a  point  which  is  weak,  uneven,  or  a  place  where  the  knot  is 
incorrect. 

(2)  Guide  one  hand  of  the  trainee  so  that  he  can  feel  each  part 
whilst  you  are  describing  it. 

(3)  Describe  the  path  of  the  yarn  through  the  tension  and  cleaning 
device,  i.e.  passing  the  yarn  through  the  yarn  guide,  the  pressure 
discs  and  the  cutters,  by  demonstration  and  touch. 

(4)  Guide  the  trainee's  right  hand  through  the  motions  required 
to  pass  the  yarn  through  the  tension  and  cleaning  device  : 

(a)  Pass  the  yarn,  which  is  in  the  right  hand  (after  having  taken 
it  from  the  full  supply  bobbin)  at  hip  level  towards  the  tension  and 
cleaning  device. 

(b)  Pass  the  yarn  through  the  yarn  guide,  pressure  discs  and 
cutters. 

36.    The  lesson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Fixing  a  full  supply  bobbin  on  to  a  supply 
spindle. 

c.  Aids:  An  apparatus  with  heads  identical  to  the  heads  on  a 
cone  winding  machine.  (Supply  spindle). 

d.  Inistructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  the  bottom  end  of  the  full  supply 
bobbin  is  placed  on  the  supply  spindle  ; 
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(2)    Describe  the  motions  required  for  fixing  the  full  supply  bobbin 
on  to  the  supply  spindle,  by  demonstration  and  touch. 
The  motions  are  : 

(a)  Pass  the  full  supply  bobbin,  which  is  held  in  the  left  hand 
(between  thumb  and  fingers  which  support  the  bobbin  from  above) 
at  hip  level,  to  the  tension  and  cleaning  device. 

(b)  Pass  the  bobbin  from  the 
tension  and  cleaning  device  to  the 
supply  spindle  turning  over  the 
hand  so  that  the  palm  of  the  hand 
is  turned  upwards  and  the  index 
finger  is  touching  the  very  bottom 
end. 

(c)  Fix  the  bobbin  on  to  the  sup- 
ply spindle  when  the  index  finger 
touches  the  spindle  to  locate  its 
position. 

(3)  Guide  the  trainee's  left  hand 
through  the  above  operations. 

(4)  This  operation  should  be 
learnt  together  with  the  operation 
of  passing  the  yarn  through  the 
tension  and  cleaning  device,  so  that 

the  trainee  can  get  used  to  using  both  hands  at  once. 

37.  The  lessson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Locating  the  end  of  the  yarn  on  the  cone. 

c.  Thesubjects: 

(1)  Recognising  a  full  and  empty  cone. 

(2)  Locating  the  end  of  the  yarn  on  the  cone. 

38.  Recognizing  an  empty  and  full  cone. 

a.  Description  of  a  full  and  empty  cone.  The  empty 
cone  is  made  of  rough  cardboard  or  of  plastic.  It  is  shaped  like  a 
cone  which  is  closed  at  the  top  and  open  at  the  bottom.  A  full  cone 
is  shaped  like  a  truncated  cone. 
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b.  Aids:  Before  giving  the  explanation,  a  full  and  empty  cone 
should  be  distributed  to  each  trainee. 

c.  Instructions  to  th!e  teacher: 

(1)  The  trainee  should  first  feel  the  empty  cone  in  his  hands,  so  as 
to  recognise  the  material  from  which  it  is  made  and  its  shape. 

(2)  The  trainee  should  hold  the  empty  cone  in  a  horizontal  position 
and  feel  its  ends  so  as  to  be  able  to  distinguish  the  difference  between 
them. 

(3)  The  trainee  should  feel  the  full  cone  in  his  hands  so  as  to  sense 
its  shape. 

39.    Locating  the  end  of  the  yarn  on  the  cone. 

a.  Aids;  Before  giving  the  explanation,  a  partly  full  cone  should 
be  fixed  on  to  the  cone  holder  of  the  apparatus. 

b.  Instructions  to  the  teacher: 

(1)  Describe  the  motions  required  in  order  to  locate  the  end  of 
the  yarn  on  the  cone.  The  motions  are: 

(a)  Stretch  out  both  hands  (palms  downwards)  towards  the  cone, 
which  is  on  the  cone  holder  of  the  apparatus. 

(b)  Rest  the  fingers  of  both  hands  in  a  partly  curled  position  on 
the  cone.  The  hands  should  cover  the  whole  area  of  the  cone. 

(c)  Turn  the  cone  in  the  opposite  direction  to  the  winding  with  one 
hand,  whilst  the  other  hand  combs  the  area  between  the  fingers, 
the  hands  changing  roles  alternately. 
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(d)  Pass  the  right  hand  to  the  point  where  the  end  of  the  yarn  is 
situated. 

(e)  Grasp  the  end  of  the  yarn  between  the  thumb  and  index  finger 
of  the  right  hand. 

(2)  Guide  the  trainee's  hands  through  the  above  motions. 

(3)  Remark:  After  the  trainee  has  learnt  the  motions  required 
to  locate  the  end  of  the  yarn  on  the  cone,  he  should  become  accustom- 
ed to  carrying  out  these  motions,  when  the  end  of  the  yarn  from 
the  bobbin  is  held  in  his  left  hand  between  the  top  of  the  thumb  and 
the  lower  joint  of  the  index  finger,  i.e.  he  should  be  using  only  nine 
fingers  when  searching  for  the  end  of  the  yarn  on  the  cone. 

40.  The  lesson. 

a.  The  element:  Replacing  an  empty  supply  bobbin  by  a  full 
one. 

b.  The  operation:  Tying  the  yarn  with  the  aid  of  the  hand- 
knotter. 

c.  Thesubject: 

(1)  Recognising  the  hand-knotter 

(2)  Tying  the  yarn  with  the  aid  of  the  hand-knotter. 

41.  Recognizing  the  hand-knotter. 

a.  Aids:  Hand-knotter. 

b.  Description  of  the  hand-knotter.  The  hand-knotter 
is  composed  of  two  parts  I: 
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(1)  The  body  of  the  machine. 

(2)  Belt  for  holding  the  knotter.  The  body  of  the  hand-knotter  is 
made  of  steel,  which  is  coated  with  bakelite.  It  includes  : 

(1)  Separating  tongue  between  the  two  ends  of  yarn  to 
be  tied. 

(2)  Finger  which  entwines  the  two  ends  of  yarn 

(3)  ''Scissor  s"  which  knot  the  two  ends  of  yarn. 

(4)  Tongue  which  releases  the  knotted  yarn  from  the  ''scissors". 

(5)  Trigger  which  operates  the  knotter. 
c.  Instructionstotheteacher: 

(1)  Guide  one  hand  of  the  trainee  so  that  he  can  feel  the  parts  of 
knotter  whilst  you  are  speaking. 

(2)  Explain  that  the  knotter  is  used  to  make  a  weaver's  knot  at 
speed,  resulting  in  a  saving  in  the  work  time  of  the  trainee. 

42.    Tying  the  ends  of  the  yarn  with  the  aid  of  the  hand-knotter. 

a.  Aid:  Hand-knotter 

b.  Instructions  to  the  teacher 

(1)  Fit  a  hand-knotter  on  to  the  trainee's  left  hand,  with  the  trigger 
facing  the  palm.  Explain  that  the  knotter  is  always  held  in  the  left 
hand. 

(2)  Describe  the  motions  required 
for  tying  the  yarn  with  the  aid  of 
the  knotter,  by  demonstration  and 
touch.  The  motions  are  : 

(a)  Hold  the  end  of  the  yarn  from 
the  bobbin  in  the  left  hand  between 
the  top  of  the  thumb  and  the  lower 
joint  of  the  index  finger.  (The  left 
hand  is  near  the  cone  and  the  little 
finger  touching  it). 

(b)  Transfer  the  end  of  the  yarn 
from  the  cone  from  the  right  hand 
to  the  left  hand  and  grasp  it  between 
the  thumb  and  index  finger,  which 
are  also  holding  the  end  of  the  yarn 
from  the  supply  bobbin. 

(c)  Pass  the  right  hand  under  the 
left  hand,  turning  it  at  the  same 
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time,  so  that  the  back  of  the  right  hand  is  turned  to  the  left.  (Little 
finger  of  right  hand  is  near  the  left  thumb). 

(d)  Grasp  the  two  yarns  separately  between  the  right  thumb  and 
index  finger. 

(e)  Pass  the  two  ends  of  yarn  which  are  in  the  right  hand  over 
the  back  of  the  left  thumb  up  to  the  hand-knotter,  so  that  the  two 
ends  of  yarn  are  parallel  with  the  separating  tongue  between  them. 

(f )  Put  the  two  ends  of  yarn  into  the  knotter,  so  that  the  entwining 
finger  is  situated  between  the  ends  of  yarn  on  the  thumb  side  and 
the  bottom  of  the  separating  tongue  on  the  other  side. 

(g)  Hold  taut  both  ends  of  yarn  in  the  right  hand.  (Not  too  tight). 

(h)  Press  the  trigger  right  down  with  the  thumb,  so  as  to  operate 
the  knotter  and  cut  the  yarn,  and  slip  out  the  yarn  to  release  it  from 
the  knotter. 

(i)  Grasp  the  two  ends  of  yarn  between  two  fingers  and  palm  of 
the  right  hand  (Ring  finger  and  little  finger). 

(j)  Grasp  the  knotted  yarn  in  the  right  hand  (The  middle  finger 
supports  the  tied  yarn  from  below). 

(3)  Guide  the  trainee's  hands  through  the  above  motions. 

(4)  After  the  trainee  has  learnt  the  operation  of  knotting  the  yarn 
ends,  he  should  repeat  the  knotting  operation  on  the  tied  yarn  several 
times  so  as  to  gain  confidence  in  using  the  knotter.  His  ability  in 
using  the  knotter  can  be  measured  by  noting  the  amount  of  time  he 
takes  to  make  a  number  of  knots. 

GETTING  TO  KNOW  THE  CONE  WINDING  MACHINE 

43.  The  subject :  Knowing  the  purpose  of  the  machine  : 

a.  The  cone  winding  machine  winds  the  yarn  from  the  supply 
bobbins  to  the  cones.  That  is  to  say  that  it  changes  the  shape  of  the 
packaging  of  the  yarn. 

44.  The  subject :  Knowing  the  parts  of  the  machine  in  general : 
a.    Instructions  to  the  teacher: 

(1)  Make  sure  that  the  machine  is  not  in  use  and  that  there  is  no 
material  on  it. 

(2)  Guide  the  trainee  to  one  side  of  the  machine,  i.e.  beside  the 
first  head. 

(3)  Describe  the  parts  of  the  cone  winding  machine  :  The  cone 
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winding  machine  is  composed  of  a  set  of  spindles,  the  number  varying 
in  accordance  with  the  model  and/or  manufacturer  of  the  machine. 
Each  spindle  includes  : 

(a)  Supply  spindle 

(b)  Tension  and  cleaning  device 

(c)  Breakage  lever 

(d)  Grooved  rotary  traverse 

(e)  Cone  holder 

(f)  Handle  for  operating  the  winding  spindle 

(g)  Shelf  for  storing  full  cones. 

(4)  Guide  one  hand  of  the  trainee  so  that  he  can  feel  each  part  as 
it  is  being  described  to  him. 

(5)  Since  the  supply  spindle  and  the  tension  and  cleaning  device 
are  already  familiar  to  the  trainee,  you  may  now  familiarise  him 
with  the  other  parts  of  the  machine. 

45.  Recognizing  the  breakage  lever. 

a.    Instructions  to  the  teacher: 

(1)  Guide  the  trainee's  right  hand  to  the  breakage  lever  and  feel 
it  together  with  him.  Whilst  feeling  it,  describe  its  shape. 

(2)  Explain  that  the  purpose  of  the  breakage  lever  is  to  stop  the 
action  of  the  spindle  when  the  supply  of  yarn  ceases  from  the  supply 
bobbin.  (The  action  of  the  breakage  lever  should  be  demonstrated). 

46.  Eecognizing  the  grooved  rotary  traverse. 

a.    Instructions  to  the  teacher: 

(1)  Guide  -the  trainee's  right  hand  to  the  grooved  rotary  traverse 
and  feel  it  together  with  him.  Whilst  feeling  it,  describe  the  rotary 
traverse  in  the  following  way: 

(a)  The  grooved  rotary  traverse  is  made  of  steel  and  is  assembled 
onto  the  central  shaft  of  the  machine.  The  aim  of  the  grooves  is  to 
guide  the  wound  yarn  along  the  whole  length  of  the  cone. 

(b)  The  grooved  rotary  traverse  is  driven,  together  with  the 
central  shaft  of  the  machine  by  a  belt-driven  motor.  (The  central 
shaft  can  be  felt  at  the  end  of  the  machine  and  this  end  should  be 
felt  together  with  the  trainee).  The  rotary  traverse  is  driven  by 
the  friction  created  between  it  and  the  cone.  (Role  of  rotary  tra- 
verse) .  Demonstrate  the  action. 
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47.  Recognizing;  the  starting  handle  of  the  winding  spindle. 

a.    Instructions  to  the  teacher: 

(1)  Guide  the  trainee's  left  hand  to  the  starting  handle  and  feel  it 
together  with  him.  Whilst  feeling  it  describe  it  to  the  trainee. 

(2)  Explain  that  the  role  of  the  starting  handle  is  to  operate  the 
winding  spindle  in  the  following  way  :  When  the  handle  is  down, 
the  cone  which  is  on  the  cone  holder,  is  linked  to  the  grooved  rotary 
traverse.  Friction  is  created  between  the  grooved  rotary  traverse 
and  the  cone  and  in  this  way  the  cone  is  turned  on  the  winding  spindle. 
(This  action  should  be  demonstrated). 

48.  Recognizing  the  cone  holder. 

a.    Instructions  to  the  teacher: 

(1)  Guide  the  trainee'^  right  hand  to  the  cone  holder  and  feel  it 
together  with  him.  Whilst  feeling  it,  describe  the  cone  holder  in  the 
following  way  : 

(a)  The  cone  holder  is  made  of  steel,  and  is  shaped  like  a  cone.  It  is 
assembled  on  the  winding  spindle. 

(b)  The  cone  holder  has  teeth  which  hold  the  cone  from  within. 
These  teeth  project  only  when  the  cone  holder  is  in  the  correct  posi- 
tion and  disappear  when  it  is  raised.  Explain  that  when  the  cone 
holder  is  partly  raised,  the  teeth  only  partly  hold  the  cone.  This 
causes  the  cone  to  slip  when  winding,  as  a  result  of  which  the  winding 
can  be  spoilt.  (This  action  should  be  demonstrated). 

49.  Recognizing  the  shelf  above  the  machine  for  storing  full  cones. 

a.    Instructions  to  the  teacher: 

(1)  Guide  the  trainee's  right  hand  to  the  shelf  above  the  machine 
and  feel  it  together  with  him.  Whilst  feeling  it,  describe  the  shelf : 
The  shelf  is  made  of  metal  and  is  3  mm  deep,  30  cms  wide  and  18 
meters  long  (the  length  of  the  machine). 

(2)  Explain  that  the  full  cones  are  placed  on  this  shelf.  (This  opera- 
tion should  be  demonstrated). 

50.  Recognizing  the  work  area. 

a.    Instructions  to  the  teacher: 

(1)  When  the  trainee  has  become  acquainted  with  one  head  of  the 
machine,  explain  that  the  cone  winding  machine  has  a  number  of 
heads,  placed  at  a  distance  of  25  cms  from  each  other.  All  heads  are 
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identical  to  the  one  with  which  the  trainee  is  already  familiar.  The 
operator  serves  the  group  of  heads  allocated  to  him,  according  to  the 
type  of  material  and  passes  from  head  to  head  by  moving  side-ways 
one  pace  at  a  time. 

(2)  Guide  the  trainee's  right  hand  to  the  grooved  rotary  traverse 
him  an  idea  of  the  work  area. 

51.  Getting  to  know  the  machine  in  operation. 

a.    Instructions  to  the  teacher: 

(1)  Start  the  machine. 

(2)  Guide  the  trainee's  right  hand  to  the  grooved  rotary  traverse 
and  put  three  of  his  fingers  on  the  rotary  traverse,  so  as  to  let  him 
feel  it  in  action. 

(3)  Stop  and  start  the  machine  so  that  the  trainee  can  distinguish 
between  a  rotary  traverse  in  action  and  not  in  action. 

(4)  Explain  that  when  working,  it  is  not  necessary  to  touch  the 
grooved  rotary  traverse  and  that  he  has  done  so  this  time  only 
to  get  to  know  its  motions. 

52.  Operating  the  machine. 

a.    Instructions  to  the  teacher: 

(1)  Explain  that  the  central  shaft  of  the  cone  winding  machine  is 
turned  by  a  belt-driven  motor. 

(2)  Make  sure  that  the  machine  is  not  working,  and  guide  the 
trainee's  hands  so  that  he  can  feel  the  motor,  the  wheels  and  the  belts. 

(3)  Explain  that  the  central  shaft  is  started  and  stopped  by  means 
of  two  push  buttons,  which  are  situated  at  one  end  of  the  machine. 
Explain  which  push  button  starts  the  central  shaft  and  which  button 
stops  its  motion. 

(4)  Guide  the  trainee's  right  hand  in  the  motions  of  starting  and 
stopping  the  central  shaft. 

CARRYING  OUT  THE  MANUAL  OPERATIONS 
ON  THE  WINDING  MACHINE.  - 

53.  Getting  to  know  the  motions  required  to  operate  the  element 
"Replacing  an  empty  supply  bobbin  by  a  full  one". 

Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  he  has  now  learnt  all  the  motions 
required  in  order  to  carry  out  the  element  "Replacing  an  empty 
supply  bobbin  by  a  full  one",  and  that  he  will  now  learn  to  coordinate 
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these  motions  on  the  machine  in  action  so  that  he  may  carry  out 
the  complete  element. 

(2)  Guide  the  trainee  to  the  head  at  the  extreme  end  of  the  machine 
and  explain  that  the  motions  required  to  carry  out  the  element 
"Replacing  an  empty  supply  bobbin  by  a  full  one"  are  : 

(a)  Removing  the  empty  supply  bobbin  from  the  supply  spindle 
and  placing  it  in  the  moving  storage  box  for  empty  supply  bobbins. 

(b)  Taking  a  full  supply  bobbin  from  the  moving  storage  box  for 
full  supply  bobbins. 

(c)  Locating  the  end  of  the  yarn  on  the  full  supply  bobbin. 

(d)  Fixing  the  full  supply  bobbin  onto  the  supply  spindle. 

(e)  Passing  the  yarn  from  the  full  supply  bobbin  through  the 
tension  and  cleaning  device. 

(f)  Locating  the  end  of  the  yarn  on  the  cone. 

(g)  Tying  both  ends  of  the  yarn  with  the  hand-knotter. 

(h)  Stretching  the  tied  yarn. 

(i)  Starting  the  winding  spindle. 

(3)  Guide  the  trainee  through  each  separate  operation. 

54.  Removing  an  empty  supply  bobbin  from  the  supply  spindle  and 
placing  it  in  the  moving  storage  box  for  empty  supply  bobbins. 

a.    Instructions  to  the  teacher: 

(1)  Guide  the  trainee  to  the  storage  box  for  empty  supply  bobbins. 
Explain  that  it  is  attached  to  the  storage  box  for  full  supply  bobbins 
and  moves  on  a  belt  leading  to  the  machine.  Acquaint  the  trainee  with 
both  storage  boxes  and  with  moving  trolley. 

(2)  Explain  that  the  storage  boxes  for  empty  and  full  supply 
bobbins  are  on  the  trainee's  left  side. 

(3)  Remind  the  trainee  of  the  motions  in  order  to  remove  the 
empty  supply  bobbin  from  the  supply  spindle  and  to  place  it  in  the 
storage  box.  The  motions  are  : 

(a)  Reach  out  right  hand  forwards  and  downwards  towards  the 
empty  supply  bobbin,  which  is  on  the  supply  spindle,  with  fingers 
bent  (meeting  the  thumb  at  the  tips). 

(b)  Grasp  the  head  of  the  supply  bobbin  between  the  thumb  and 
fingers  of  the  right  hand. 

(c)  Remove  the  empty  supply  bobbin  from  the  supply  spindle  by 
pulling  towards  the  body  until  it  is  felt  that  the  bobbin  is  released 
from  the  supply  spindle. 
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(d)  Transfer  the  empty  supply  bobbin  from  the  supply  spindle  to 
the  storage  box  for  empty  supply  bobbins  with  the  base  of  the  bobbin 
pointing  towards  the  body. 

(e)  Place  the  empty  supply  bobbin  in  the  storage  box  for  empty 
supply  bobbins. 

(4)  Guide  the  trainee's  right  hand  through  the  above  motions, 
describing  them  to  him  once  more. 

55.  Taking  a  full  supply  bobbin  from  the  moving  storage  box  for  full 
supply  bobbins. 

a.    Instructions  to  the  teacher: 

(1)  Remind  the  trainee  of  the  motions  required  in  order  to  remove 
the  full  supply  bobbin  from  the  moving  storage  box.  The  motions 
are  : 

(a)  Reach  out  with  left  hand  leftwards  to  the  storage  box  for  full 
supply  bobbins  with  fingers  closed  and  pointing  downwards. 

(b)  Grasp  the  bobbin  between  thumb  and  fingers  with  the  little 
finger  near  the  top  end  of  the  bobbin. 

(c)  Remove  the  full  supply  bobbin  from  the  storage  box  for  full 
supply  bobbins. 

(d)  Transfer  the  full  supply  bobbin  from  the  storage  box  (for  full 
supply  bobbins),  holding  it  in  front  at  hip  level,  with  the  bottom 
end  of  the  bobbin  pointing  to  the  trainee's  right  hand  side. 

(2)  Guide  the  trainee's  left  hand  through  the  above  motions,  de- 
scribing them  to  him  once  more. 

56.  Simultaneous  performance  of  the  operation  "Removing  an  empty 
supply  bobbin  from  a  supply  spindle"  and  "Taking  out  a  full  supply 
bobbin  from  the  storage  box  for  full  supply  bobbins'*. 

a.    Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  he  has  to  perform  the  operations 
"Removing  an  empty  supply  bobbin  from  the  supply  spindle"  and 
"Taking  out  a  full  supply  bobbin  from  the  moving  storage  box  for 
full  supply  bobbins"  simultaneously. 

(2)  Guide  the  trainee's  hands  through  the  carrying  out  of  the  above 
motions. 

57.  Locating  the  end  of  the  yarn  on  the  bobbin. 

a.    Instructions  to  the  teacher: 
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(1)  Remind  the  trainee  of  the  motions  required  for  locating  the 
end  of  the  yarn.  The  motions  are  : 

(a)  Hold  the  full  supply  bobbin  in  the  left  hand  between  the  thumb 
and  fingers  which  support  the  bobbin  from  above,  so  that  the  bottom 
end  of  the  bobbin  is  turned  to  the  trainee's  right.  (If  the  bobbin  is 
full  and  the  end  is  at  the  bottom) . 

(b)  Search  for  the  end  of  the  yarn  with  the  right  hand  in  the  follow- 
ing way  : 

i.  hold  the  bottom  end  of  the  bobbin  between  the  thumb  and  index 
finger,  horizontally. 

ii.  pinch  the  fingers  together,  so  as  to  pick  out  the  end  of  the  yarn. 

iii.  grasp  the  end  of  the  yarn  in  the  finger-tips, 
iiii.  lightly  pull  towards  the  body  and  to  the  right. 

(2)  Explain  that  aftefr  locating  the  end  of  the  yarn,  the  trainee 
must  then  remove  several  coils  of  yarn  from  the  bobbin  (until  the 
yarn  reaches  the  top  of  the  bobbin),  and  gather  them  in  his  right 
hand.  The  distance  between  the  yarn  in  his  right  hand  and  the  bobbin 
is  the  width  of  the  body.  The  yarn  remains  in  the  right  hand  until 
it  is  passed  through  the  tension  and  cleaning  device. 

(3)  Demonstrate  and  guide  the  trainee's  hands  through  the  carrying 
out  of  the  operations  of  locating  the  end  of  the  yarn  and  gathering 
the  yarn  from  the  bobbin. 

58.    Fixing  a  full  supply  bobbin  onto  a  supply  spindle. 

a.    Instructions  to  the  teacher: 

(1)  Describe  the  motions  the  trainee  will  have  to  perform  in  order 
to  fix  a  full  supply  bobbin  onto  the  supply  spindle.  The  motions  are  : 

(a)  Pass  the  full  supply  bobbin  with  the  left  hand  at  hip  level  to 
the  tension  and  cleaning  device,  and  the  right  hand,  which  is  holding 
the  end  of  the  yarn  from  the  bobbin,  is  also  lowered  to  the  level  of 
the  tension  and  cleaning  device. 

(b)  Pass  the  bobbin  from  the  tension  and  cleaning  device  to  the 
supply  spindle  by  turning  over  the  hand  so  that  the  palm  of  the  hand 
is  turned  upwards  and  the  index  finger  touches  the  very  bottom  end. 
(The  right  hand  continues  to  hold  the  yarn  which  is  wound  round  it) . 

(c)  Fix  the  full  supply  bobbin  onto  the  supply  spindle  when  the 
index  finger  touches  the  spindle  in  order  to  locate  it,  whilst  the  right 
hand  continues  to  hold  the  yarn  wound  round  it. 

(2)  Guide  the  trainee's  hands  through  the  above  motions. 
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59.  Passing  the  yarn  through  the  tension  and  cleaning  device. 

a.    Instructions  to  the  teacher: 

(1)  Describe  the  motions  required  in  order  to  pass  the  yarn  through 
the  tension  and  cleaning  device  by  demonstration  and  touch.  The 
motions  are  : 

(a)  Pass  the  yarn  from  the  bobbin  which  is  held  in  the  right  hand 
to  the  tension  and  cleaning  device  at  hip  level. 

(b)  Pass  the  yarn  through  the  yarn  guide,  pressure  discs  and 
cutters. 

(2)  Guide  the  trainee's  right  hand  in  carrying  out  these  motions. 

(3)  Explain  to  the  trainee  that  after  passing  the  yarn  through  the 
tension  and  cleaning  device,  he  must  break  off  the  surplus  yarn  from 
the  bobbin  which  is  in  his  hand.  Describe  the  motions  necessary  in 
order  to  do  this.  The  motions  are  : 

(a)  Transfer  the  yarn  from  the  right  hand  to  the  left  hand. 

(b)  Grasp  the  yarn  between  the  tip  of  the  thumb  and  the  bottom 
joint  of  the  index  finger. 

(c)  Grasp  the  surplus  yarn  in  the  right  hand  between  the  thumb 
and  index  finger  and  break  it  off  by  pulling  downwards.  (The  end 
of  the  yarn  from  the  bobbin  remains  in  the  left  hand,  where  it  was 
when  breaking  off  the  yarn). 

(4)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions. 

(5)  Explain  to  the  trainee  that  he  has  to  perform  the  operations 
''Fixing  a  full  supply  bobbin  onto  the  supply  spindle"  and  ''Passing 
the  yarn  through  the  tension  and  cleaning  device"  together.  Explain 
that  when  carrying  out  these  operations,  he  must  pay  particular 
attention  to.  keeping  the  yarn  under  tension. 

(6)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions. 

60.  Carrying  out  the  operations  with  both  hands  at  the  same  time. 

a.  Explanations:  In  order  to  get  the  trainee  used  to  combining 
the  left  and  right  hand  operations  that  he  has  learnt,  ask  him  to 
perform  the  operations  from  the  beginning.  This  means  that  he  should 
perform  the  following  operations: 

(1)  Removing  the  empty  supply  bobbin  from  the  supply  spindle  and 
placing  it  in  the  storage  box  for  empty  supply  bobbins  with  the  right 
hand,  and  with  the  left  hand  taking  out  the  full  supply  bobbin  from 
the  storage  box  for  full  supply  bobbins. 
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(2)  Holding  the  full  supply  bobbin  in  the  left  hand,  whilst  locating 
the  end  of  the  yarn  with  the  right  hand. 

(3)  Fixing  the  full  supply  bobbin  onto  the  supply  spindle  with  the 
left  hand  and  with  the  right  hand  passing  the  yarn  through  the 
tension  and  cleaning  device. 

b.  The  trainee  should  go  through  these  motions  under  supervision, 
using  both  hands  to  perform  the  operations  in  a  rhythmical,  relaxed 
and  effortless  manner. 

61.  Locating  the  end  of  the  yarn  on  the  cone. 

a.    Instructions  to  the  teacher: 

(1)  Remind  the  trainee  of  the  motions  required  in  order  to  locate 
the  end  of  the  yarn  on  the  cone,  by  demonstration  and  touch. 
The  motions  are  : 

(a)  Stretch  out  both  hands  towards  the  cone  which  is  on  the  cone 
holder,  with  the  back  of  the  hands  turned  upwards. 

(b)  Rest  the  fingers  of  both  hands  in  a  partly  curled  position  on 
the  cone  (The  hands  should  cover  the  whole  area  of  the  cone). 

(c)  Turn  the  cone  in  the  opposite  direction  to  the  winding  with  one 
hand,  whilst  the  other  hand  combs  the  area  beneath  the  fingers. 

(d)  Pass  the  right  hand  to  the  point  where  the  end  of  the  yarn  is 
situated,  and  grasp  the  end  of  the  yarn  between  the  thumb  and  index 
finger  of  the  right  hand. 

(2)  Remind  the  trainee  that  whilst  he  is  carrying  out  the  above 
motions,  the  end  of  the  yarn  from  the  supply  bobbin  is  in  his  left  hand, 
between  the  tip  of  the  thumb  and  the  bottom  joint  of  the  index  finger. 
Consequently,  he  uses  only  nine  fingers  when  locating  the  end  of  the 
yarn.  Explain  that  he  has  to  continue  holding  the  end  of  the  yarn 
from  the  bobbin,  since  the  next  operation  is  to  tie  both  ends  of  yarn 
(from  the  cone  and  the  bobbin). 

(3)  Guide  the  trainee's  hands  in  carrying  out  the  above  operations 
and  describe  them  to  him  once  more. 

62.  Tying  both  ends  of  the  yarn  with  the  aid  of  the  hand-knotter. 

a.    Instructions  to  the  teacher: 

(1)  Fix  a  hand-knotter  onto  the  trainee's  left  hand  with  the  trigger 
towards  the  palm. 

(2)  Describe  once  more  the  motions  required  in  order  to  tie  the 
yarn,  by  demonstation  and  touch.  The  motions  are  : 
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(a)  Hold  the  end  of  the  yarn  in  the  left  hand  between  the  tip  of 
the  thumb  and  the  bottom  joint  of  the  index  finger  (the  left  hand 
is  next  to  the  cone  and  the  little  finger  supports  it). 

(b)  Pass  the  end  of  the  yarn  from  the  cone  from  the  right  hand 
to  the  left  hand  and  grasp  it  between  the  thumb  and  index  finger, 
which  also  hold  the  end  of  the  yarn  from  the  bobbin. 

(c)  Pass  the  right  hand  under  the  left  hand,  turning  it  so  that  the 
back  of  the  right  hand  is  turned  to  the  left  (the  little  finger  of  the 
right  hand  touching  the  thumb  of  the  left  hand) ,  and  grasp  both  ends 
of  yarn  separately  between  the  index  finger  and  thumb  of  right  hand. 

(d)  Adjust  the  angle  of  the  knotter,  which  is  fixed  to  the  left  hand, 
so  that  the  head  faces  the  right  and  the  separating  tongue  faces  the 
chest.  (The  little  finger  of  the  left  hand  is  still  touching  the  cone) . 

(e)  Pass  both  ends  of  yarn  in  the  right  hand  through  the  knotter. 

(f )  Operate  the  knotter  by  pressing  the  trigger  with  the  left  thumb, 
the  little  finger  continuing  to  support  the  cone.  (When  operating  the 
knotter,  the  right  hand  holds  the  two  ends  of  yarn  under  tension). 

(g)  Grasp  the  two  cut  ends  of  yarn  between  the  little  and  ring 
fingers  and  palm  of  the  right  hand. 

(h)  Grasp  the  tied  yarn  in  the  right  hand  (the  middle  finger  sup- 
ports the  tied  yarn  from  below). 

(3)  Guide  the  trainee's  hands  through  the  above  motions  and  de- 
scribe them  to  him  once  more. 

63.  Turning  the  cone  on  the  winding  spindle  to  bring  the  yarn  under 
tension. 

a.    Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  before  operating  the  winding  spindle, 
the  tied  yarn  must  be  stretched  taut  and  the  motions  required  to  do 
this  are  : 

(a)  Turn  the  cone  on  the  winding  spindle  with  the  left  hand  which 
is  holding  the  cone. 

(b)  Stretch  the  tied  yarn  with  the  right  hand  (the  yarn  should 
not  be  pulled  towards  the  body,  but  should  only  be  supported  from 
below  with  the  aid  of  the  middle  finger  of  the  right  hand) . 

(2)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions. 

64.  Operating  the  winding  spindle  with  the  starting  handle. 

a.    Instructions  to  the  teacher: 
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(1)  Describe  the  motions  the  trainee  has  to  carry  out  to  put  the 
winding  spindle  in  action,  by  demonstration  and  touch.  The  motions 
are  : 

(a)  Pass  the  left  hand  from  the  cone  to  the  starting  handle,  while 
the  right  hand  continues  to  support  the  tied  yarn. 

(b)  Grasp  the  starting  handle  in  the  left  hand,  while  the  right  hand 
continues  to  hold  the  tied  yarn. 

(c)  Lower  the  starting  handle  with  the  left  hand  and  release  the 
yarn  from  the  right  hand. 

(2)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions, 
describe  them  to  him  once  more. 

(3)  Note:  This  operation  should  be  practised  together  with  the 
operation  * 'Turning  the  qone  on  the  winding  spindle  to  bring  the  yarn 
under  tension". 

65.  Carrying  out  the  element  "Replacing  an  empty  supply  bobbin 
by  a  full  one". 

a.  Explanation:  In  order  to  get  the  trainee  to  combine  all 
the  operations  which  make  up  the  element  ''Replacing  an  empty 
supply  bobbin  by  a  full  one",  ask  him  to  carry  out  the  operations 
from  the  beginning.  That  is  to  say  that  he  is  to  carry  out  the  follow- 
ing motions  : 

(1)  Remove  the  empty  supply  bobbin  from  the  supply  spindle  and 
place  it  in  the  storage  box  for  empty  supply  bobbins  with  the  right 
hand,  and  with  the  left  hand  take  out  a  full  supply  bobbin  from  the 
moving  storage  box. 

(2)  Hold  the  full  supply  bobbin  in  the  left  hand,  and  locate  the  end 
of  the  yarn  with  the  right  hand. 

(3)  Fix  the  full  supply  bobbin  onto  the  supply  spindle  with  the  left 
hand,  and  pass  the  yarn  through  the  tension  and  cleaning  device  with 
the  right  hand. 

(4)  Turn  the  cone  with  the  left  hand  and  locate  the  end  of  the  yarn 
on  the  cone  with  the  right  hand. 

(5)  Tie  the  yarn. 

(6)  Turn  the  cone  in  order  to  bring  the  yarn  under  tension  with  the 
left  hand,  and  stretch  the  tied  yarn  with  the  right  hand. 

(7)  Operate  the  supply  spindle  with  the  starting  handle  with  the 
left  hand  and  release  the  tied  yarn  from  the  right  hand. 
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b.  Whilst  the  trainee  is  carrying  out  the  operations  described  above, 
observe  whether  he  is  using  both  hands  and  working  rhythmically, 
and  correct  his  mistakes. 

66.  Getting  to  know  the  manual  operations  required  in  order  to 
carry  out  the  element  "Tying  broken  yarn". 

a.    Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  yarn  which  passes  through  the 
tension  and  cleaning  device,  breaks  at  a  weak  point,  or  in  an  uneven 
place,  or  at  a  point  where  the  yarn  is  not  tied  properly.  Remind  the 
trainee  that  it  is  the  cutters  which  break  the  yarn. 

(2)  Explain  that  the  broken  yarn  remains  inside  the  tension  and 
cleaning  device  (guide  the  trainee's  hand  to  feel  the  yarn  inside 
the  device) . 

(3)  Explain  that  the  motions  required  to  tie  broken  yarn  are 
identical  to  those  required  for  replacing  an  empty  supply  bobbin  by 
a  full  one,  starting  from  the  passing  of  the  yarn  through  the  tension 
and  cleaning  device. 

(4)  Describe  the  motions  required  to  grasp  the  yarn  from  the 
supply  bobbin,  by  demonstration  and  touch.  The  motions  are  : 

(a)  Stretch  out  right  hand  under  tension  and  cleaning  device. 

(b)  Grasp  the  yarn  from  the  supply  bobbin. 

(c)  Pull  the  yarn  so  that  it  comes  out  of  the  device. 

(5)  Guide  the  trainee  in  carrying  out  the  above  motions. 

67.  Getting  to  know  the  manual  operations  required  to  carry  out 
the  element  "Replacing  a  full  cone  by  an  empty  cone". 

a.  Aids:  Before  giving  the  explanation,  fix  a  full  cone  on  the 
cone  holder. 

b.  Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  before  removing  a  full  cone  from 
the  cone  holder,  he  must  measure  the  size  of  the  cone  with  a  measure. 
Demonstrate  the  operation  and  guide  the  trainee's  hands  in  carry- 
ing out  this  operation. 

(2)  Describe  the  motions  that  the  trainee  has  to  perform  in  order 
to  replace  a  full  cone  by  an  empty  one.  The  motions  are  as  follows  : 
(a)  Reach  out  right  hand  to  the  full  cone  which  is  on  the  cone 
holder. 
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(b)  Grasp  the  cone  by  the  top  end  with  the  right  hand,  in  such  a 
way  that  the  palm  of  the  hand  supports  the  end  of  the  cone  and 
the  cone  is  held  between  the  thumb  and  fingers. 

(c)  Turn  the  cone  together  with  the  cone  holder  towards  the  right, 
pulling  it  towards  the  body. 

(d)  Remove  the  full  cone  from  the  cone  holder  with  both  hands. 

(e)  Hold  the  cone  in  both  hands  in  a  horizontal  position,  so  that  the 
right  hand  supports  the  bottom  end  of  the  cone  and  the  left  hand 
supports  the  top  end. 

(f)  Pass  the  full  cone  with  both  hands  up  to  the  shelf,  which  is  above 
the  machine,  with  the  bottom  end  of  the  cone  turned  towards  the 
body. 

(g)  Place  the  full  cone  on  the  shelf,  with  the  right  hand  holding 
the  bottom  end  of  the  cone  in  such  a  way  that  three  fingers  (ring 
finger,  middle  finger  and  index  finger)  are  inside  the  cone  and  the 
other  fingers  support  it  from  outside. 

(3)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions. 

(4)  Explain  to  the  trainee  that  at  the  same  time  as  he  is  placing 
the  full  cone  on  the  shelf,  he  has  to  fix  an  empty  cone  on  the  cone 
holder.  The  empty  cone  is  on  the  starting  handle  of  the  winding 
spindle  (i.e.  the  operation  prior  to  replacing  a  full  cone  by  an  empty 
one  is  the  preparation  of  an  empty  cone  on  the  starting  handle. 
Explain  to  the  trainee  that  this  is  an  auxiliary  operation  and  guide 
him  in  carrying  it  out) . 

(5)  Guide  the  trainee's  hands  in  carrying  out  the  above  motions. 

(6)  Explain  that  after  replacing  the  full  cone  by  an  empty  one,  he 
must  replace  the  empty  supply  bobbin  by  a  full  one,  so  as  to  supply 
yarn  to  the  cone  being  wound.  There  is  no  need  to  perform  the  tying 
operation  when  replacing  the  bobbin,  but  the  yarn  from  the  supply 
bobbin  should  instead  be  wound  several  times  around  the  empty 
cone. 

(7)  Describe  the  motions  required  to  wind  the  yarn  onto  the  empty 
cone.  The  motions  are  : 

(a)  With  the  right  hand,  pull  the  yarn  from  the  supply  bobbin 
towards  the  empty  cone  on  the  cone  holder. 

(b)  With  the  right  hand,  wind  the  yarn  onto  the  middle  of  the  empty 
cone,  in  the  direction  of  the  winding. 

(c)  Grasp  and  press  the  cone  holder  when  the  winding  spindle  is  in 
operation. 
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(8)  Guide  the  trainee's  right  hand  in  carrying  out  the  above  motions. 

(9)  Note:  The  motions  of  winding  the  yarn  onto  the  empty  cone 
should  be  practised  together  with  the  motions  of  removing  a  cone 
when  the  winding  spindle  is  in  operation. 

68.  Developing  a  suitable  working  speed. 

a.  Explanation:  After  the  trainee  has  learnt  to  operate  one 
head,  he  will  gradually  take  over  the  operation  of  all  heads,  and 
in  the  process  of  taking  over  all  heads  he  will  acquire  skill  in  the  job 
and  begin  working  at  the  required  speed. 

69.  Locating  a  spindle  which  has  been  stopped  by  the  yarn  breaking, 
or  for  other  reasons. 

a.    Instructions  to  the  teacher: 

(1)  Explain  to  the  trainee  that  as  soon  as  one  spindle  stops  working, 
the  cone  rises  from  the  grooved  rotary  traverse  and  continues  to 
turn  freely  on  the  winding  spindle. 

(2)  Demonstrate  this  action  and  guide  one  of  the  trainee's  hands 
to  feel  the  cone  on  the  grooved  rotary  traverse  and  the  cone  when 
it  is  turning  freely  on  the  winding  spindle. 

(3)  Show  the  trainee  how  to  work  in  such  a  way  that  he  can  easily 
locate  a  spindle  which  has  been  stopped  because  of  broken  yarn, 
or  for  other  reasons. 

(4)  Explain  that  the  trainee  has  to  start  working  from  one  end 
of  the  machine,  servicing  each  spindle  in  turn.  After  having  serviced 
a  number  of  spindles,  he  should  return  to  the  end  of  the  machine 
where  he  started  work  and  inspect  all  spindles  by  locating  the  place 
where  the  c-one  is  to  be  found.  As  soon  as  he  feels  that  a  spindle  is 
not  working,  he  should  carry  out  the  operations  required  to  get  it 
working  again. 

(5)  After  finishing  the  inspection  of  the  proper  action  of  all  spindles 
in  the  first  group,  the  trainee  should  then  service  a  further  number 
of  spindles.  On  completion  of  this  operation,  he  should  return  to  the 
beginning  of  this  group  and  again  inspect  all  spindles,  until  the  last 
of  the  spindles  in  the  group  has  been  serviced.  This  operation  is 
repeated  until  all  spindles  have  been  serviced  and  inspected  for  proper 
action. 
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PART  THREE 

PROGRAMME  FOR  TEACHING  THE  MANUAL  OPERATIONS 
REQUIRED  FOR  OPERATING  A  CONE  WINDING  MACHINE  : 

Structure  of  the  programme. 

70.  First  series.  Replacing  an  empty  supply  bobbin  by  a  full  one,  up 
to  passing  the  yarn  through  the  tension  and  cleaning  device  (inclu- 
sive) .  The  operations  are  : 

a.  Locating  the  end  of  the  yarn  on  the  supply  bobbin  (weft  wound 
bobbin)  —  without  wraps  at  the  base. 

b.  Collecting  the  yarn  from  a  damaged  bobbin. 

c.  Turning  over  the  bobbin. 

d.  Fixing  a  full  sup- 
ply  bobbin   on   the    PLAN  OF  STRUCTURE  OF  SERIES  I 
supply  spindle. 

e.  Passing  the  yarn  ^ 
through  the  tension 

and  cleaning  device.      «    /Z\  /T^ 

f.  Locating  the  end  ^' 

of  the  yarn  on  the  \ 

full    supply    bobbin,  3. 

with  wraps   at   the  ^^^^ 

base.  ^-  ®^®  ® 

g.  Removing  the 
surplus    yarn    from     5         ^  ^ 
the  bobbin.  '  ^     ^  ^ 

h.  Preparing  the 
bobbin  for  fixing. 

i.  Taking  out  a  full 

supply  bobbin  from     7.  \jj  -r  ^  (i)  (e) 

the  storage  box  for 
full  supply  bobbins.       3,  (T^ 


j.    Removing  the  em 
pty    supply  bobbin 
from      the  supply 


for    empty     supply         ^-^  ^ 

bobbins.  •«-(i)^(fj"^(i;^Cy-*'C^ 
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71.  Second  series. 

a.  Locating  the  end  of  the  yarn  on  the  cone. 

b.  Removing  the  broken  outer  layer. 

PLAN  OF  STRUCTURE  OF  SERIES  II 

72.  Third  series.  Tying  the  yarns.  The  operations  are  : 

a.  Pressing  the  trigger. 

b.  Locating  the  knotter. 

c.  Grasping  the  yarns  and  separating  them. 

d.  Putting  the  yarns  into  the  knotter. 

e.  Grasping  the  yarn  after  tying  and  taking  it  out  of  the  device. 

f .  Operating  the  winding  spindle. 

g.  Releasing  the  yarn. 

PLAN  OF  STRUCTURE  OF  SERIES  III 

5.0 

6© ->©*©>  © 
4©.©*®-®-© 

«®*©.®H.®.©.®.© 


73.  Combination  of  series. 

a.  Replacing  an  empty  supply  bobbin  by  a  full  one,  up  to  passing  the 
yarn  through  the  tension  and  cleaning  device  (inclusive)  —  Series  I 

b.  Breaking  off  the  surplus  of  the  yarn  from  the  bobbin. 

c.  Locating  the  end  of  the  yarn  on  the  cone  —  Series  II 

d.  Tying  the  yarns  —  Series  III 

e.  Operating  the  winding  spindle. 

f .  Releasing  the  yarn. 

PLAN  OF  COMBINED  SERIES 

1.  © 

2.  ® 

4.®.©.©*0.0.© 
Recording  the  progress  of  trainees. 

74.  An  example  is  given  below  of  a  table  recording  the  individual 
achievements  of  trainees  in  carrying  out  the  various  operations. 
According  to  the  data  included  in  the  table,  one  can  draw  a  curve  of 
progress  of  the  trainees  showing  the  individual  progress  of  each 
trainee  in  any  particular  operation. 

75.  It  is  desirable  for  tables  like  these  to  be  used  for  each  operation, 
starting  with  the  basic  operations.  By  recording  the  progress  of  the 
trainee  in  the  basic  operations,  it  will  be  possible  to  measure  his  ability 
to  grasp  the  work  and  his  general  adjustment.  It  will  also  show  up  his 
weak  points.  With  the  aid  of  this  data,  the  instructor  will  be  enabled 
to  plan  his  future  lessons  in  accordance  with  the  ability  and  limita- 
tions of  his  trainees. 

76.  The  progress  curve  attached,  which  records  the  progress  of  four 
trainees,  all  of  whom  received  the  same  number  of  hours  of  instruc- 
tion, shows  :  after  exercising  for  one  month,  three  of  the  trainees  were 
able  to  carry  out  the  operation  on  the  average  in  30  centiminutes, 
whereas  the  fourth  trainee  fell  behind  his  fellow-trainees  during  the 
first  twenty  days  of  training,  as  is  shown  in  the  graph.  An  examination 
of  the  factors  causing  this  backwardness,  showed  that  this  trainee's 
sense  of  touch  was  deficient,  which  made  it  difficult  for  him  to  find 
the  end  of  the  yarn.  After  suitable  medical  treatment,  the  trainee 
overcame  this  disability  and  as  the  graph  shows,  caught  up  with  the 
average  time  of  the  rest  of  the  trainees  in  carrying  out  the  operation. 
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Subject:  Name  of  Operation 


No. 

Nyme  of 
Trainee 

Sxercising 
Time 

No.  of 

Operationfs 
in  15  niins. 

No.  of 

Operat  ions 
in  30  mins. 

No.  of 

Operations 
per  uixn. 

Time  of 
Operations 
in  centimins. 

Remarks 

PEflFORAI-U^ICE    TmE     (in  H/i\I  ) 


CONTENTS  OF  LESSONS 


77.  Introductory  lessons  :  Getting  to  know  the  cone  winding  machine. 

78.  First  series:  Replacing  an  empty  supply  bobbin  by  a  full  one,  up 
to  passing  the  yarn  through  the  tension  and  cleaning  device. 

a.    Lesson  No.  1 : 

1.1  Locating  the  end  of  the  yarn  on  the  bobbin  (weft  wound  bobbin) 
without  wraps  at  the  base. 

1.2  Fixing  the  full  supply  bobbin  onto  the  supply  spindle. 

1.3  Getting  to  know  the  tension  and  cleaning  device.  ^  ' 

1.4  Passing  the  yarn  through  the  tension  and  cleaning  device. 

1.5  Taking  out  a  full  supply  bobbin  from  the  storage  box  for  full 
supply  bobbins. 

1.6  Locating  the  end  of  the  yarn  on  the  bobbin  (weft  wound  bobbin) 
with  wraps  at  the  base.  Unwinding  the  surplus  yarn  from  the  bobbin 
and  preparing  the  bobbin  for  fixing. 

1.7  Taking  off  the  empty  bobbin  from  the  supply  spindle  and  placing 
it  in  the  storage  box  for  empty  supply  bobbins. 

79.  Second  series, 
a.    Lesson  No.  2  : 

2.1  Locating  the  end  of  the  yarn  on  the  cone. 

2.2  Removing  the  broken  outer  layer. 

80.  Third  series, 
a.  Lesson  No.  3  : 

3.1  Getting  to  know  the  knotting  device. 

3.2  Pressing  the  trigger. 

3.3  Grasping  the  yarns  separately  and  putting  them  into  the  knotter. 

3.4  Tying  the  yams. 

3.5  Tangles. 

3.6  Operating  the  winding  spindle. 

81.  Fourth  series.  (Combination) 

a.  Lesson  No.  4  : 

4.1  Tying  broken  yarn. 

4.2  Combining  the  operations. 

b.  Lesson  No.  5  :  Replacing  a  full  cone  by  an  empty  one. 

c.  Lesson  No.  6  :  Getting  to  know  the  machine  in  operation. 
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82.  Distribution  of  the  hours  of  instruction.  Following  is  a  table  of 
distribution  of  hours  of  instruction,  according  to  lessons  and  steps. 
The  table  is  based  on  experience  gained  in  training  a  group  of  blind 
trainees.  On  the  basis  of  this  table  it  is  possible  to  plan  a  timetable 
according  to  prevailing  conditions. 


Lesson 

Step 

Knowledge 
Time  in  Hrs. 

Job  Breakdowns 
No.    Time  in  Hrs. 

Exercises 
Time/Hrs. 

Total 
Time/Hrs. 

1.1 

1  7 

8 
9 

0.5 

2 
1 

1.0 
1.0 

2.0 
2.0 

6.5 

1.2 

1—5 
6 
7 
8 

0.5 

3 

2+3 

0.5 
0.5 

0.5 

2.0 

1.3 

1—4 
5 

6—7 
8 

9—10 

0.5 
0.5 
0.5 

20 
21 

0.5 

2.0 

1.4 

1—2 
3 

4 

1.0 

2.0 

3.0 

1.5 

1—3 

6 

0.5 

0.5 

1.6 

1—2 

3—4 

5 

6 

7 

8 
7 
9 

1.0 
1.0 

5.0 

7.0 

1.7 

1—2 

3 

4 

10 

0.5 

0.5 
2.0 

3.0 

2.1 
2.2 

1—6 
1—3 
4 

11 
12 

1.0 
1.0 

15 

17.0 

3.1 

1—5 

0.5 

0.5 

3.2 

1—3 
4—5 

15 
14 

0.5 
1.0 

1.5 

3.3 

1—4 

14 

1.0 

1.0 
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Lesson 

Step 

Knowledge       Job  Breakdowns 
Time  in  Hrs.    No.    Time  in  Hrs. 

Exercises 
Time/Hrs. 

Total 
Time/Hrs. 

3.4 

1—2 
3—4 
5 
6 

13  +  14 
14 

2.0 
0.5 

0.5 
15 

18.0 

3.5 

1—4 

0.5 

0.5 

3.6 

1 
2 

3 

16 

1.0 

1.0 
1.5 

3.5 

4.1 

1—7 

3.0 

3.0 

4.2 

1—4 

8.0 

8.0 

5 

1—8 
9 

17+18+19 

1.0 

2.0 

3.0 

Total  time  taken  for  training  80.0 


83.  List  of  equipment  and  auxiliary  aids  required  in  the  training 
course. 

a.    The  following  equipment  and  training  aids  are  required  : 

(1)  An  apparatus  identical  to  the  winding  machine.  The  apparatus 
must  have  4  heads,  and  should  include  all  the  parts  of  a  winding 
machine  (apart  from  the  motor). 

(2)  An  apparatus  for  getting  to  know  the  forms  of  winding.  The 
apparatus  is  composed  of  a  horizontal  wooden  board  having  two 
perpendicular  pins  representing  the  supply  spindles  of  the  winding 
machine. 

(3)  A  tension  and  cleaning  device  of  a  winding  machine,  and  parts 
of  the  device,  e.g.  a  set  of  pressure  discs  and  cutters. 

(4)  A  "Gmoehling"  storage  box  for  full  bobbins,  and  trolley. 

(5)  A^Gmoehling"  storage  box  for  empty  bobbins. 

(6)  Full  weft  wound  bobbins. 

(7)  Empty  bobbins. 

(8)  Full  and  empty  cones. 

(9)  Cones  which  have  the  end  of  yarn  marked  (see  pictures  below) . 

(10)  Knotting  device,  Mellor-Bromley-Boyce- Weavers  knotter. 

(11)  The  perpendicular  pins,  each  one  on  a  horizontal  piece  of  wood, 
for  getting  to  know  the  behaviour  of  yarn  under  tension,  and  not 
under  tension. 
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Cone  No.  1 
Cone  which  has  the  end  of  the 
yarn  marked. 


Cone  No.  2 
Cone  which  has  the  end  of  the 
yarn  slightly  marked. 
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ERRATA 


Please  read  on 
page  line 

22  3    from  bottom:  Raises  .  . 

22  4    from  bottom:  supply 

22  5    from  bottom:  breakage 

22  9    from  bottom:  Stretches 

22  16    from  top:  page  50  " 

37  5    from  top:  recognize 

43  5    from  top:  Guide  the  trainee  along  the  length  of  the  machine  so  as  to 

give  him  an  idea  of  the  work  area. 

60  0.5  instead  of  line  No.  10  from  bottom  in  same  column,  but 

line  No.  9. 

73  6    from  bottom:  stretched 

74  .      4    from  bottom:  right 

75  12    from  top:  independently 

76  11    from  top:  that  as  soon  as 

80  8    from  top:  Location 

81  15    from  top:  traverse 

95  5    from  bottom:  cutters 

96  4    from  top:  prepared 

99  The  headline  —  instead  of  Instructions  for  the  Blind 

Winder  —  Instructions  for  the  Blind  Operator. 

102  1    from  bottom:  center 

25,  26,  29,  35,  36,  38       recognizing  instead  of  recognising 


LAYOUT  OF  LESSONS 

84.    Introductory  lesson  :  Getting  to  know  the  cone  winding  machine. 

a.  Aim  : 

(1)  Explaining  the  work  to  the  trainees. 

(2)  Getting  to  know  the  work  area. 

b.  Equipment : 

(1)  Cone  winding  machine.  . 

(2)  Full  and  empty  bobbins. 

(3)  Full  and  empty  cones. 

(4)  Storage  box  for  full  bobbins. 

(5)  Storage  box  for  empty  bobbins. 

c.  Location :  In  the  class,  next  to  the  machine. 

(1)  Explain  the  purpose  of  the  machine  :  To  transfer  the  yarn  from 
the  supply  bobbins  to  the  cones  ;  that  is  to  say,  changing  the  packag- 
ing of  the  yarn  to  suit  other  processes,  such  as  dyeing  and  preparation 
for  weaving.  Put  a  full  bobbin  in  one  hand  of  the  trainee,  and  a  full 
cone  in  the  other  hand. 

(2)  Guide  the  trainee  to  one  end  of  the  machine,  next  to  the  first 
head. 

(3)  Explain  to  the  trainee  how  the  yarn  is  transferred  from  the 
bobbin  to  the  cone  by  the  winding  machine,  by  guiding  his  hand  to 
feel  the  parts  of  the  machine  about  which  you  are  speaking.  Describe 
to  the  trainee  the  parts  of  the  machine  in  general  terms,  e.g.: 

the  supply  spindle  on  which  the  bobbin  is  fitted; 

the  tension  and  cleaning  device  which  gives  tension  to  the  yarn; 

the  cone  holder,  which  carries  the  cone; 

the  starting  handle  of  the  winding  spindle; 

the  storage  shelf  for  full  cones. 

(4)  Explain  to  the  trainee  that  the  cone  winding  machine  is  com- 
posed of  a  set  of  heads,  the  number  of  which  varies  according  to  type 
and/or  manufacturer. 

(5)  The  operator  serves  the  group  of  heads  that  have  been  allocated 
to  him  according  to  the  type  of  material,  and  he  passes  from  head  to 
head  by  moving  along  the  machine  one  step  each  time. 

(6)  The  full  bobbins  are  stored  in  boxes  which  move  on  the  transfer 
line  of  the  machine,  and  the  empty  bobbins  are  kept  in  the  storage 
box  for  empty  bobbins. 
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85.  Subject  of  lesson  :  1.1  Locating  the  end  of  the  yarn  on  a  weft 
wound  bobbin  without  wraps  at  the  base. 

a.  T  h  e  a  i  m  : 

(1)  To  teach  the  trainee  how  to  find  the  end  of  the  yarn  on  the 
bobbin  without  wraps  at  the  base. 

(2)  Getting  to  Icnow  the  types  of  winding. 

b.  Equipment: 

(1)  A  box  containing  5  weft  wound  bobbins  without  wraps  at  the 
base. 

(2)  An  apparatus  on  which  are  fitted  weft  wound  bobbins  in  various 
stages  of  winding. 

c.  Location:  In  the  class. 

(1)  Place  the  apparatus  on  the  table,  and  fit  two  wound  bobbins 
onto  it,  one  of  which  should  be  wound  more  fully  than  the  other. 

(2)  Say  :  Feel  the  upper  section  of  the  bobbin. 

(3)  Ask  :  What  shape  has  it  ? 

(4)  Put  the  end  of  the  yarn  from  the  fuller  bobbin  into  the  trainee's 
right  hand,  and  put  his  left  index  finger  under  the  yarn  next  to  the 
bobbin. 

(5)  Say  :  Pull  the  yarn  and  follow  its  path  over  the  bobbin,  until  it 
is  felt  that  the  yarn  is  unwinding  only  from  the  upper  conical  end  of 
the  bobbin. 

(6)  Let  the  trainee  unwind  the  yarn,  until  the  bobbin  which  was 
more  fully  wound  becomes  only  partly  full.  Make  sure  that  he  under- 
stands the  way  the  bobbin  is  built. 

(7)  Say  :  Pull  the  yarn  and  follow  its  release  from  the  bobbin,  until 
it  is  clear  that  the  yarn  unwinds  in  a  clockwise  direction. 

(8)  Teach  the  trainee  how  to  collect  the  yarns,  according  to  Job 
Breakdown  No.  2.  At  first  put  the  end  of  the  yarn  in  his  hand,  and 
see  that  it  becomes  intertwined  in  the  fingers  of  his  right  hand.  The 
right  hand  should  be  open,  the  fingers  spread,  the  elbow  close  to  the 
hip,  and  the  palm  towards  the  bobbin. 

(9)  Teach  the  trainee  how  to  locate  the  end  of  the  yarn  on  the 
bobbin  without  wraps  at  the  base,  according  to  Job  Breakdown  No.  1. 

(10)  Exercise  both  operations  together.  The  trainee  should  oc- 
casionally break  off  the  yarn  near  the  bobbin,  conceal  the  end  of  the 
yarn  by  giving  the  bobbin  a  turn  in  a  clockwise  direction,  and  again 
locate  it. 
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d.  Conclusion 

(1)  On  a  weft  wound  bobbin,  the  yarn  is  wound  in  short  conical 
layers,  each  layer  wound  higher  than  the  one  before. 

(2)  The  end  of  the  yarn  in  this  case  is  always  at  the  upper  conical 
layer. 

(3)  The  yarn  unwinds  from  the  bobbin  in  a  clockwise  direction. 

86.  Subject  of  lesson  :  1.2  Fixing  a  full  supply  bobbin  onto  the  supply 
spindle. 

a.  A  i  m  :  To  teach  the  trainee  how  to  fit  a  bobbin  onto  the  supply 
spindle. 

b.  Equipment: 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  Weft  wound  bobbins  without  wraps  at  the  base. 

(3)  The  apparatus  for  getting  to  know  the  types  of  winding. 

c.  Location:  In  the  class,  alongside  the  apparatus. 

(1)  Place  the  trainee's  left  hand  on  the  vertical  pin. 

(2)  Ask  :  What  is  its  shape  ?  What  is  it  made  from  ?  What  has  it 
got  on  it  ? 

(3)  Explain  that  the  steel  parts  on  the  pin  act  as  springs  which 
grasp  the  bobbin  from  within.  Let  the  trainee  feel  how  the  steel  parts 
spring  back  when  he  presses  on  them. 

(4)  Say  :  The  pin  with  the  springs  is  called  the  supply  spindle. 

(5)  Explain  that  the  supply  spindle  is  located  at  the  bottom  of  the 
apparatus,  under  the  tension  and  cleaning  device.  Let  the  trainee 
locate  the  position  of  the  spindle  and  of  the  tension  and  cleaning 
device,  without  explaining  its  use.  He  must  get  the  feel  of  the  tension 
and  cleaning  device,  because  this  will  be  used  as  a  guide  when  he 
carries  out  the  fixing  operation. 

(6)  Teach  the  trainee  how  to  fit  the  bobbin  on  to  the  supply  spindle, 
according  to  Job  Breakdown  No.  3. 

(7)  Teach  the  trainee  how  to  combine  the  operations  of  locating 
the  end  of  the  yarn  on  the  bobbin  without  wraps  at  the  base,  and 
of  fixing  the  bobbin  onto  the  supply  spindle. 

(8)  Exercise  locating  the  end  of  the  yarn  on  the  bobbin  without 
wraps  at  the  base,  and  fixing  it  onto  the  supply  spindle  on  4  heads, 
by  putting  the  bobbin  into  the  trainee's  hand.  After  the  exercise,  the 
trainee  should  achieve  an  operation  time  of  one  minute. 
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87.  Subject  of  lesson  :  1.3  Getting  to  know  the  tension  and  cleaning 
device. 

a.  A  i  m  :  To  enable  the  trainee  to  become  acquainted  with  the 
device. 

b.  Equipment: 

(1)  Apparatus  identical  to  the  winding  machine. 

(2)  A  set  of  pressure  discs  and  cutters  of  the  tension  and  cleaning 
device. 

c.  Location:  In  the  class 

(1)  Let  the  trainee  feel  the  set  of  the  discs. 

(2)  Ask  :  On  what  are  the  discs  assembled  ?  How  many  discs  are 
there  ?  What  is  the  task  of  the  upper  pin  ? 

(3)  Say  :  Take  the  set  of  discs  apart,  and  note  each  part  mentally 
and  the  way  it  is  fitted  to  the  next,  so  that  you  can  put  them  together 
again. 

(4)  The  instructor  should  take  the  set  of  discs  apart,  disarrange 
them,  and  give  them  back  to  the  trainee  to  re-assemble. 

(5)  Teach  the  cleaning  of  the  discs,  according  to  Job  Breakdown 
No.  20. 

(6)  Let  the  trainee  feel  the  cutters. 

(7)  Help  him  to  understand  their  task  by  passing  the  yarn  through 
the  tension  and  cleaning  device,  in  the  following  way  : 


Condition  of 
cutters 

Yarn 

Result 

Remarks 

Suitable 

Yarn 

No.  30  :  with 

slubs 

Broken 

Good 

Passes  through 

Open 

Yarn 

No.  30  :  with 

slubs 

Passes  through 

Set  the  cutters 

Good 

Passes  through 

for  a  thicker  yarn 

Closed 

Yarn  No.  30 

Broken 

Set  the  cutters 
for  a  finer  yarn 

(8)  Teach  the  cleaning  of  the  cutters,  according  to  Job  Breakdown 
No.  21. 


(9)  Guide  the  trainee  to  the  first  head,  on  which  the  cone  is  mount- 
ed. Let  the  trainee  follow  the  path  of  the  yarn  from  the  bobbin  to  the 
cone  with  his  right  index  finger.  Ask  him  to  explain  the  path  of  the 
yarn. 
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(10)  Let  the  trainee  feel  the  tension  of  the  yarn  when  he  pulls  it 
with  his  hand  through  the  tension  and  cleaning  device  in  the  direction 
of  the  cone. 

(a)  When  all  the  weights  are  on  the  device. 

(b)  When  all  the  weights  are  removed.  :  iu.  -j' 

(c)  When  only  part  of  the  weights  are  removed  —  does  he  feel  the 
difference  ? 

d.    Conclusion:  Ask  : 

(1)  Through  what  does  the  yarn  pass  on  its  way  from  the  bobbin 
to  the  cone  ?  ■ 

(2)  Where  is  the  yarn  located  in  the  set  of  discs  ?  !  '  ; 

(3)  What  is  the  task  of  the  discs  ?  ^ 

(4)  What  is  the  task  of  the  cutters  ?  ' 

88.  Subject  of  lesson  :  1.4  Passing  the  yarn  through  the  tension 
and  cleaning  device. 

a.  A  i  m  :  To  teach  the  trainee  how  to  pass  the  yarn  through  the 
tension  and  cleaning  device. 

b.  Equipment: 

(1)  Apparatus  identical  to  the  winding  machine. 

(2)  Weft  wound  bobbins  without  wraps  at  the  base. 

c.  Location  :  In  the  class,  alongside  the  apparatus. 

(1)  Let  the  trainee  carry  out  the  operation  of  locating  the  end  of 
the  yarn  on  the  bobbin  without  wraps  at  the  base,  and  fixing  it  onto 
the  supply  spindle. 

(2)  Teach  the  trainee  how  to  pass  the  yarn  through  the  tension 
and  cleaning  device  with  his  right  hand,  according  to  Job  Breakdown 
No.  4.  The  trainee's  hand  should  be  guided  through  the  combined 
operations  of  fixing  the  bobbin  onto  the  supply  spindle,  and  passing 
the  yarn  through  the  tension  and  cleaning  device,  making  sure  that 
the  distance  between  his  hands  is  maintained  from  the  beginning  of 
the  operation. 

(3)  Exercise  of  the  operation  of  locating  the  end  of  the  yarn  on 
the  bobbin  without  wraps  at  the  base,  fitting  the  bobbin  onto  the 
supply  spindle,  and  passing  the  yarn  through  the  tension  and  cleaning 
device.  The  exercises  should  be  carried  out  on  4  heads,  by  changing 
the  tension  and  examining  the  sensitivity  to  the  changes  of  tension. 
The  instructor  should  pass  the  bobbin  to  the  trainee  each  time  he 
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breaks  the  free  end  of  the  yarn.  Further  exercises,  until  the  trainee 
can  carry  out  the  combined  operations  with  both  hands  simulta- 
neously. 

89.  Subject  of  Lesson  :  1.5  Taking  out  the  Full  Supply  Bobbin  from 
the  storage  box  for  full  supply  bobbins. 

a.  A  i  m  :  To  teach  the  trainee  how  to  take  out  the  bobbin  from 
the  storage  box. 

b.  Equipment:  *'Gmoehling"  box  on  a  trolley  containing  weft 
wound  bobbins  with  wraps  at  the  base. 

c.  Location:  In  the  class,  alongside  the  apparatus. 

(1)  Let  the  trainee  feel  the  box  containing  the  bobbins. 

(2)  Explain  that  he  must  stand  on  the  right-hand  side  of  the  box. 

(3)  Teach  the  trainee  how  to  take  out  the  bobbin  from  the  box, 
according  to  Job  Breakdown  No.  6. 

90.  Subject  of  Lesson  :  1.6  Locating  the  end  of  the  yarn  on  the 
bobbin  with  wraps  at  the  base.  Removing  the  surplus  yarn  from  the 
bobbin,  and  preparing  the  bobbin  for  fixing. 

a.  A  i  m  :  To  teach  the  trainee  how  to  find  the  end  of  the  yarn 
on  the  bobbin  with  wraps  at  the  base,  and  to  prepare  the  bobbin  for 
fixing. 

b.  Equipment:  Weft  wound  bobbins  with  wraps  at  the  base. 

c.  Location:  In  the  class. 

(1)  Place  the  bobbin  in  the  trainee's  left  hand,  and  put  his  right 
hand  on  the  wraps  which  are  on  the  base  along  its  length. 

(2)  Put  the  end  of  the  yarn  from  the  bobbin  into  the  trainee's  right 
hand,  and  teach  him  how  to  remove  the  surplus  yarn  from  the  bottom 
end  of  the  bobbin,  according  to  Job  Breakdown  No.  8. 

(3)  Teach  the  trainee  how  to  grasp  the  end  of  the  yarn  on  the 
bobbin  with  wraps  at  the  base  according  to  Job  Breakdown  No.  7. 

(4)  Let  the  trainee  carry  out  the  combined  operations  of  grasping 
the  end  of  the  yarn  from  the  bobbin  with  wraps  at  the  base,  and 
removing  the  surplus  yarn. 

(5)  Teach  the  trainee  the  operation  of  preparing  the  bobbin  for 
fixing,  according  to  Job  Breakdown  No.  9. 

(6)  Teach  the  trainee  to  carry  out  the  combined  operation  of  : 
grasping  the  end  of  the  yarn  on  the  bobbin,  removing  the  surplus 
yarn  and  preparing  the  bobbin  for  fixing. 
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(7)  Exercises  in  carrying  out  the  operations  :  taking  out  the  full 
bobbin  from  the  box,  grasping  the  end  of  the  yarn  from  the  bobbin, 
fixing  the  bobbin  onto  the  supply  spindle,  and  passing  the  yarn 
through  the  tension  and  cleaning  device. 

After  exercises,  the  trainee  should  achieve  an  operation  time  of  15 
centiminutes. 

91.  Subject  of  Lesson  :  1.7  Removing  an  empty  bobbin  from  the 
supply  spindle,  and  placing  it  in  the  storage  box  for  empty  supply 
bobbins. 

a.  Aim:  To  teach  the  trainee  how  to  remove  the  empty  bobbin 
from  the  supply  spindle. 

b.  Equipment:  An  apparatus  identical  to  the  winding  machine  ; 
"Gmoehling"  box  for  storing  empty  supply  bobbins,  next  to  the  storage 
box  for  full  bobbins.  Full  bobbins. 

c.  Location:  In  the  class,  alongside  the  apparatus. 

(1)  Let  the  trainee  feel  the  storage  box  for  empty  supply  bobbins, 
and  locate  its  position. 

(2)  Teach  the  trainee  how  to  remove  the  empty  bobbin  from  the 
supply  spindle,  according  to  Job  Breakdown  No.  10. 

(3)  Teach  the  trainee  how  to  carry  out  the  combined  operations 
of  removing  the  empty  bobbin  from  the  supply  spindle,  placing  it 
in  the  storage  box,  taking  out  a  full  bobbin  from  the  storage  box, 
locating  the  end  of  the  yarn  on  the  bobbin,  and  preparing  it  for  fixing. 

(4)  Exercises  in  removing  an  empty  supply  bobbin  from  the  supply 
spindle,  taking  out  a  full  bobbin  from  the  box,  locating  the  end  of 
the  yarn  on  the  bobbin,  fixing  the  bobbin  onto  the  supply  spindle, 
and  passing  the  yarn  through  the  tension  and  cleaning  device.  The 
exercise  should  be  carried  out  on  4  heads,  according  to  the  right-hand- 
left-hand  chart  below  : 


Right  hand 

Left  hand 

1. 

Removes  empty  bobbin  from  the 
supply  spindle  and  places  it  in  the 
storage  box. 

1. 

Takes  out  full  bobbin  from  storage 
box. 

2. 

Locates  end  of  yarn  on  the  bobbin. 

2. 

Holds  the  full  bobbin. 

3. 

Removes  surplus  yarn  from  the 
bobbin. 

3. 

Holds  the  full  bobbin. 

4. 

Passes  the  yarn  from  the  bobbin 
through  the  tension  and  cleaning 
device. 

4. 

Fits  the  full  bobbin  onto  the 
supply  spindle. 
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(5)  After  exercises  the  trainee  should  achieve  an  operation  time 
of  15  centiminutes. 

92.  Subject  of  lesson  :  2.1  Locating  the  end  of  the  yarn  on  the  cone. 

a.  A  i  m  :  To  impart  skill  in  finding  the  end  of  the  yarn  on  the  cone. 

b.  Equipment: 

(1)  An  apparatus  with  4  heads  identical  to  the  winding  machine. 

(2)  Cones : 

(a)  Cones  on  which  the  end  of  the  yarn  is  raised. 

(b)  Ordinary  cones. 

c.  Location:  In  the  class,  along  the  apparatus. 

(1)  Fit  four  No.  1  cones  on  the  apparatus. 

(2)  Allow  the  trainee  to  feel  the  raised  end  of  the  yarn  with  his 
fingers. 

(3)  Teach  the  trainee  to  find  the  raised  end  of  the  yarn,  according 
to  Job  Breakdown  No.  11. 

(4)  Exercise  the  operation,  until  the  trainee  finds  the  end  of  the 
yarn  (by  touching  it  with  his  index  finger)  in  a  minute,  carrying 
out  all  the  motions  in  the  correct  manner. 

(5)  Fit  four  No.  2  cones  onto  the  apparatus,  and  exercise  the  trainee 
in  finding  the  end  of  the  yarn,  until  he  can  find  it  in  1/2  a  minute. 

(6)  Teach  the  trainee  how  to  comb  the  area  on  the  cone  to  separate 
the  end  of  the  yarn,  paying  special  attention  to  step  No.  2,  key  point 

(c)  (Job  Breakdown  No.  11) . 

93.  Subject  of  lesson  :  2.2  Removing  a  defective  layer  from  the  cone. 

a.  A 1  m  :  To  impart  skill  in  removing  a  defective  layer. 

b.  Equipment: 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  Ordinary  cones. 

c.  Location:  —  In  the  class,  alongside  the  apparatus. 

(1)  Explain  that  the  trainee  has  to  remove  the  outer  layer  of  yarn 
from  the  cone  used  in  the  exercise,  which  has  become  damaged  as 
a  result  of  handling.  This  operation  has  to  be  carried  out  in  practice 
when  the  outer  layer  has  become  damaged  for  various  reasons, 
which  the  trainee  has  not  yet  learnt. 

(2)  Allow  the  trainee  to  remove  the  outer  layer  of  yarn  by  pulling 
the  yarn  with  both  hands  for  1/2  a  minute.  Let  him  examine  whether 
the  good  layer  has  been  exposed,  and  if  not,  allow  him  to  continue 
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the  unwinding.  Point  out  the  time  required  to  carry  out  the  operation 
in  this  way. 

(3)  Teach  the  trainee  how  to  remove  the  defective  outer  layer, 
according  to  Job  Breakdown  No.  12. 

(4)  Exercise  in  finding  the  end  of  the  yarn  on  the  cone,  and  remov- 
ing the  defective  outer  layer. 

94.  Subject  of  lesson  :  3.1  Getting  to  know  the  knotting  device. 

a.  A  i  m  :  To  acquaint  the  trainee  with  the  knotter. 

b.  Equipment: 

(1)  Knotter 

(2)  Parts  of  the  knotter  .     ,      .     ,  , 

c.  Location:  In  the  class. 

(1)  Allow  the  trainee  to  feel  the  body  of  the  knotting  device,  without 
parts,  so  that  he  knows  what  it  is  made  of  and  with  what  it  is  coated. 

(2)  Let  the  trainee  feel  : 

(a)  The  separating  tongue  between  the  two  ends  of  yarn  to  be  tied. 

(b)  The  finger  which  entwines  the  two  ends  of  yarn. 

(c)  The  'scissors"  which  knot  the  two  ends  of  yarn. 

(d)  The  tongue  which  releases  the  knotted  yarn  from  the  ''scissors". 

(e)  The  trigger  which  operates  the  knotter. 

(3)  Let  the  trainee  feel  the  body  of  the  knotter,  and  the  parts,  so 
that  he  can  locate  them,  paying  particular  attention  to  the  pin  next 
to  the  finger  which  entwines  the  two  ends  of  yarn. 

(4)  Bring  a  knotter  and  belt  to  the  trainee. 

(5)  Fit  the  knotter  and  belt  to  the  trainee's  left  hand,  and  pass  yarn 
through  it.  Let  the  trainee  follow  the  path  of  the  yarn  in  the  knotter 
with  his  right  hand,  and  ask  him  to  explain  its  path. 

d.  Conclusion:  The  teacher  shall  ask  : 

(1)  What  are  the  important  parts  of  the  knotter,  and  what  are 
their  tasks  ? 

(2)  Where  are  the  ends  of  yarn  when  they  are  being  tied  ? 

95.  Subject  of  lesson  :  3.2    Pressing  the  trigger. 

a.  A  i  m  :  To  teach  the  trainee  how  to  press  the  trigger,  so  as  to 
carry  out  the  knotting  and  cutting  of  the  yarn. 

b.  Equipment:  Knotter. 

c.  Location:  In  the  class,  alongside  the  apparatus. 
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(1)  Allow  the  trainee  to  fit  a  knotter  onto  his  left  hand.  Pay 
attention  to  the  way  he  holds  it,  that  is  to  say,  in  the  palm  of  his 
hand. 

(2)  Teach  the  trainee  to  press  the  trigger  according  to  Job  Break- 
down No.  15. 

(3)  Let  the  trainee  carry  out  the  operation,  taking  care  that  he 
carries  out  each  step  correctly. 

(4)  Teach  the  trainee  to  pass  his  hand  (with  the  knotter)  over  to 
the  cone,  according  to  Job  Breakdown  No.  14,  step  No.  2. 

(5)  Allow  the  trainee  to  carry  out  the  operation  of  pressing  the 
trigger,  when  his  hand  is  next  to  the  cone.  Pay  attention  to  the 
position  of  his  hand,  in  order  to  avoid  moving  it  or  turning  it  towards 
the  left  when  he  is  pressing  the  trigger  and  releasing  it. 

96.  Subject  of  lesson ;  3.3  Grasping  the  yarns  separately,  and 
putting  them  into  the  knotter. 

a.  A  i  m  :  To  teach  the  trainee  how  to  grasp  the  yarns  separately 
and  to  put  them  into  the  knotter. 

b.  Eq  u  i  p  m  e  n  t : 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  A  knotter. 

(3)  Cones. 

(4)  Bobbins. 

c.  Location:  In  the  class,  alongside  the  apparatus. 

(1)  Prepare  knotted  yarn  on  the  apparatus. 

(2)  Teach  the  trainee  how  to  grasp  the  knotted  yarn  according  to 
Job  Breakdown  No.  14,  step  No.  1. 

(3)  Tell  the  trainee  to  bring  his  hand,  with  the  knotter  to  the  cone 
and  teach  him  to  put  the  yarns  into  the  knotter,  according  to  Job 
Breakdown  No.  14,  steps  No.  3,  4,  5. 

(4)  Let  the  trainee  carry  out  the  combined  operations  of  bringing 
his  hand  with  the  knotter  to  the  cone,  grasping  the  yarns  separately, 
and  putting  the  yarns  into  the  knotter. 

(5)  Exercises  should  be  continued  until  the  trainee  can  put  the  yarn 
into  the  knotter  correctly  without  hesitation  10  times  consequently. 

97.  Subject  of  lesson :  3.4  Tying  the  yarn. 

a.  A  i  m  :  To  teach  the  trainee  how  to  tie  the  yarn  with  the  aid 
of  the  knotter. 
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b.  Equipment: 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  Knotter. 

(3)  Cones. 

(4)  Bobbins. 

c.  Location:  In  the  class. 

(1)  Allow  the  trainee  to  bring  his  hand  with  the  knotter  to  the 
cone  and  to  carry  out  the  operation  of  pressing  the  trigger. 

(2)  Let  the  trainee  carry  out  the  combined  operations  of  bringing 
his  hand  with  the  knotter  to  the  cone,  grasping  the  tied  yarn,  putting 
the  yarns  into  the  knotter,  and  pressing  the  trigger.  The  instructor 
should  take  out  the  yarn  from  the  knotter. 

(3)  Put  the  two  ends  of  yarn  into  the  trainee's  left  hand,  and  teach 
him  how  to  grasp  them  separately,  according  to  Job  Breakdown 
No.  13,  steps  4,  5,  6. 

(4)  Allow  the  trainee  to  carry  out  the  combined  operations  of 
bringing  his  hand  with  the  knotter  to  the  cone,  grasping  the  yarns 
separately,  and  putting  them  through  the  knotter  ;  teach  him  to 
remove  the  tied  yarn  from  the  knotter,  according  to  Job  Breakdown 
No.  14,  steps  No.  8  and  9. 

(5)  Repeat  knotting  exercises. 

The  exercise  should  be  carried  out  with  tied  yarn  until  the  trainee 
can  make  10  consecutive  knots  successfully  without  effort  in  one 
minute.  Attention  should  be  paid  to  the  quality  of  the  knots,  by 
examining  them  at  the  end  of  each  exercise. 

98.    Subject  of  lesson  :  3.5  Tangles 

a.  A  i  m  : 

(1)  Recognising  the  yarn  under  tension  and  yarn  not  under  tension 

(2)  Understanding  the  importance  of  keeping  the  yarn  taut. 

b.  Equipment:  Two  vertical  pins. 

c.  Location     In  the  class. 

(1)  Allow  the  trainee  to  feel  the  yarn  when  it  is  streched  taut 
between  the  two  pins.  Bring  the  two  pins  closer  together  and  let  the 
trainee  feel  the  yarn  which  is  loose,  and  the  tangles  which  have 
resulted. 

(2)  Explain  to  the  trainee  that  tangling  results  from  lack  of  tension 
in  the  yarn  when  it  is  being  tied  and  when  the  winding  spindle  is 
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operated.  To  avoid  tangles,  the  trainee  must  on  no  account  release 
the  yarn  before  operating  the  winding  spindle. 
(3)    Let  the  trainee  discover  tangles  on  the  cone. 

99.    Subject  of  lesson  :  3.6  Operating  the  winding  spindle. 

a.  A  i  m  :  To  teach  the  trainee  how  to  release  the  yarn  ofter  knot- 
ting, and  to  operate  the  winding  spindle. 

b.  Equipment: 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  Cones. 

(3)  Bobbins. 

(4)  Knotter. 

c.  Location:  —  In  the  class,  alongside  the  apparatus. 

(1)  Teach  the  trainee  how  to  operate  the  winding  spindle  according 
to  Job  Breakdown  No.  16. 

(2)  When  all  the  steps  have  been  carried  out  properly,  teach  how 
to  combine  steps  No.  4,  5,  6,  so  that  at  the  commencement  of  Step 
No.  4,  both  hands  will  be  lowered  simultaneously,  parallel  with  the 
carrying  out  of  steps  5  and  6,  and  the  operation  can  be  carried  out 
in  accordance  with  the  right-hand-left-hand  chart  below  : 


No.              Right  hand 

Left  hand 

No. 

1.  Holds  the  yarn 

Turns  the  cone 

1. 

2.  Is  lowered  to  the  breakage  lever. 

Is  lowered  to  the  starting 
handle. 

2. 

3.  Releases  the  yarn. 

Lowers  the  starting  handle. 

3. 

This  operation  should  be  exercised  until  full  coordination  of  the  hands 
is  achieved. 

(3)  Explain  to  the  trainee  that  the  yarn  should  be  at  the  centre  of 
the  cone  when  it  is  released  to  avoid  crossing  of  the  yarn  at  the  upper 
end  of  the  cone.  In  order  to  ensure  that  the  yarn  is  at  the  centre  of 
the  cone,  point  out  one  or  two  guiding  points,  such  as  : 

(a)  Touching  with  his  right  hand  that  starting  handle  of  the  neigh- 
bouring spindle  on  the  right. 

(b)  Touching  the  breakage  lever  with  his  hight  hand. 

(4)  The  instructor  should  pay  special  attention  to  where  the  trainee 
places  his  hand  when  he  releases  the  tied  yarns  ;  proximity  to  the 
grooved  rotary  traverse,  which  is  revolving  when  this  operation 
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is  being  carried  out,  should  be  avoided,  as  this  can  cause  the  waste 
yarn  in  his  hand  to  enter  the  cone. 

(5)  Teach  the  trainee  what  to  do  if  the  yarn  becomes  crossed  at  the 
upper  end  of  the  cone.  Tell  him  that  if  he  feels  this  happening,  he 
should  stop  the  head  immediately,  and  unwind  one  layer  of  yarn 
until  the  good  layer  appears,  and  if  not,  he  must  transfer  the  yarn 
to  another  cone. 

(6)  Allow  the  trainee  to  carry  out  the  combined  operations  of 
knotting  the  yarn  and  operating  the  winding  spindle  on  the  machine 
in  operation  (4  heads).  The  instructor  must  examine  each  knot  for 
tangles  and  crossing  of  the  yarn  and  should  only  leave  the  trainee 
to  work  independenty  when  it  is  clear  that  the  operations  are  being 
carried  out  correctly,  and  when  there  are  no  tangles  or  crossing  of 
yarn  for  50  knots. 

100.    Subject  of  lesson  :  4.1  Tying  broken  ends. 

a.  A  i  m  : 

(1)  To  teach  the  trainee  how  to  find  the  broken  end  of  the  yarn  on 
the  bobbin. 

(2)  To  teach  the  trainee  how  to  tie  broken  ends. 

(3)  To  teach  the  trainee  how  to  locate  the  spindle  which  has  ceased 
operating  as  a  result  of  a  break  in  the  yarn  or  another  cause. 

b.  Equipment: 

(1)  Apparatus  identical  to  the  winding  machine. 

(2)  Knotter 

(3)  Bobbins 

(4)  Cones 

c.  Location:  —  In  the  class,  alongside  the  apparatus. 

(1)  The  instructor  should  break  the  yarn  and  turn  the  cone  so 
that  the  end  becomes  mingled  with  the  yarn  on  the  cone. 

(2)  Teach  the  trainee  how  to  find  the  end  of  the  yarn  from  the 
bobbin  ;  explain  that  the  broken  yarn  has  remained  in  the  tension 
and  cleaning  device.  To  grasp  the  yarn  he  should  hold  it  between 
the  bobbin  and  the  tension  and  cleaning  device.  He  should  not  look 
for  it  in  the  device,  or  above  the  device,  since  this  may  disturb  the 
correct  threading  of  the  yarn. 

(3)  Exercise  the  combined  operations  of  finding  the  broken  end 
and  passing  the  yarn  through  the  tension  and  cleaning  device. 
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(4)  Exercise  finding  the  broken  end  combined  with  passing  the 
yarn  through  the  tension  and  cleaning  device,  looking  for  the  end 
of  the  yarn  on  the  cone,  and  knotting.  The  instructor  should  break 
the  tied  yarn  during  the  exercise.  He  should  also  turn  on  the  yarn 
by  winding  it  (by  hand)  on  the  cone. 

(5)  When  the  trainee  is  acquainted  with  the  machine  in  operation, 
he  should  be  transferred  to  a  working  machine.  (See  explanation  of 
this  plan  in  lesson  No.  6  —  Getting  to  know  the  machine  in  operation) . 

(6)  When  the  trainee  carries  out  the  exercise  on  the  working 
machine,  teach  him  how  to  locate  the  spindle  which  has  been  stopped 
by  a  break  in  the  yarn  or  another  cause.  Explain  that  a  as  soon  as 
one  spindle  stops  working,  the  cone  rises  from  the  grooved  rotary 
traverse  and  continues  to  turn  freely  on  the  winding  spindle. 
Demonstrate  this  action,  and  guide  one  of  the  trainee's  hands  to  feel 
the  cone  on  the  grooved  rotary  traverse  and  the  cone  turning  freely 
on  the  winding  spindle. 

(7)  Show  the  trainee  to  work  in  such  a  way  that  he  can  easily 
locate  a  spindle  which  has  been  stopped  because  of  broken  yarn,  or 
for  other  reasons. 

(8)  Explain  that  the  trainee  has  to  start  working  from  one  end 
of  the  machine,  servicing  each  spindle  in  turn.  After  having  serviced 
a  number  of  spindles,  he  returns  to  the  end  of  the  machine  where 
he  started  work  and  inspects  each  spindle  to  see  that  it  is  working, 
by  feeling  the  yarn  under  the  tension  and  cleaning  device.  As  soon 
as  he  feels  that  a  spindle  has  stopped  working,  he  should  carry  out 
the  operation  required  to  get  it  working  again. 

(9)  In  the  course  of  his  work,  the  trainee  may  hear  the  yarn  break 
on  the  spindle  nearest  to  him,  in  which  case  he  should  return  to  this 
spindle  and  get  it  working  again. 

101.    Subject  of  lesson  :  4.2  Combining  the  operations. 

a.  Aim:  To  teach  the  trainee  to  combine  all  the  operations  re- 
quired for  replacing  an  empty  supply  bobbin  by  a  full  one. 

b.  Equipment: 

(1)  Apparatus  identical  to  a  winding  machine. 

(2)  Full  and  empty  cones. 

(3)  Box  for  storing  full  and  empty  cones. 

(4)  Full  cones. 
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(5)  Knotter. 

c.    Location:  In  the  class,  alongside  the  apparatus. 

(1)  Allow  the  trainee  to  carry  out  the  operations  required  to  replace 
an  empty  bobbin  by  a  full  one,  and  to  pass  the  yarn  through  the 
tension  and  cleaning  device  as  described  in  lesson  1.7  right-hand  left- 
hand  chart. 

(2)  Teach  the  trainee  how  to  break  off  the  surplus  yarn  from  the 
bobbin,  according  to  Job  Breakdown  No.  5. 

(3)  Teach  the  trainee  to  carry  out  the  combined  operations  of 
replacing  an  empty  supply  bobbin  by  a  full  one,  as  described  in  lesson 
No.  1.7,  right-hand-left-hand  chart,  breaking  off  the  surplus  yarn 
from  the  bobbin  and  looking  for  the  end  of  the  yarn  on  the  cone. 

(4)  Exercising  the  operations  required  to  replace  an  empty  supply 
bobbin  by  a  full  one,  according  to  the  right-hand-left-hand  chart 
given  below.  The  exercises  should  be  carried  out  on  4  heads  of  the 
apparatus.  The  trainee  should  achieve  an  operation  time  of  25  centi- 
minutes,  after  the  exercises.  When  all  the  operations  are  carried  out 
correctly,  the  exercises  should  be  done  on  a  working  machine  (4 
heads).  The  instructor  should  stop  the  machine  and  change  the  full 
bobbins  for  empty  bobbins,  so  as  to  ensure  the  continuous  exercise 
for  the  trainee. 
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102.  Subject  of  lesson  :  5.  Replacing  a  full  cone  by  an  empty  one. 

a.  A  i  m  :  To  teach  the  trainee  how  to  change  a  full  cone  for  an 
empty  one. 

b.  Equipment: 

(1)  An  apparatus  identical  to  the  winding  machine. 

(2)  Full  and  empty  cones. 

(3)  Full  and  empty  bobbins. 

c.  Locaton:In  the  class,  alongside  the  apparatus. 

(1)  Prepare  an  empty  cone  on  the  shelf  above  the  apparatus  and 
fit  a  full  cone  onto  the  cone  holder. 

(2)  Teach  the  trainee  how  to  take  the  empty  cone  from  the  shelf 
and  to  fit  it  on  the  starting  handle  of  the  apparatus. 

(3)  Teach  the  trainee  how  to  remove  the  full  cone  and  to  place  it 
on  the  shelf,  according  to  Job  Breakdown  No.  17  and  18. 

(4)  Teach  the  trainee  how  to  fit  the  empty  cone  onto  the  cone 
holder,  and  to  operate  the  winding  spindle,  according  to  Job  Break- 
down No.  19,  steps  1,  2,  4,  6,  7,  8. 

(5)  Put  the  yarn  from  the  bobbin  into  the  trainee's  right  hand, 
and  teach  him  how  to  wind  the  yarn  onto  the  cone  holder,  to  fit  the 
empty  cone  and  to  break  off  the  surplus  yarn  from  the  bobbin,  accord- 
ing to  Job  Breakdown  No.  17,  step  No.  5. 

(6)  Allow  the  trainee  to  carry  out  the  operations  of  fitting  an 
empty  cone  onto  the  cone  holder  according  to  Job  Breakdown  No.  19. 

(7)  Teach  the  trainee  how  to  carry  out  the  combined  operations 
of  removing  the  full  cone,  placing  the  cone  on  the  shelf  and  fitting  the 
empty  cone,  according  to  Job  Breakdown,  No.  17,  18,  19. 

(8)  Exercise  in  replacing  a  full  cone  by  an  empty  one.  The  exercise 
should  be  done  on  4  heads,  and  the  trainee  should  carry  out  the 
operation  of  replacing  an  empty  bobbin  by  a  full  bobbin  before  fitting 
the  empty  cone. 

103.  Subject  of  lesson  :  6.  Getting  to  know  the  machine  in  operation, 
a.    A  i  m  : 

(1)  To  enable  the  trainee  to  become  acquainted  with  the  machine 
in  operation.  How  to  start  and  stop  the  machine. 

(2)  To  give  the  trainee  confidence  in  carrying  out  his  work  on  the 
machine. 

(3)  To  transfer  the  trainee  from  excersises  on  the  apparatus  to 
exercises  on  the  cone  winding  machine. 
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b.  Equipment:  Cone  winding  machine. 

c.  Location:  In  the  class,  alongside  the  machine. 

(1)  Explain  the  grooved  rotary  traverse  to  the  trainee.  Tell  him 
that  the  aim  of  the  grooves  on  the  rotary  traverse  is  to  guide  the 
wound  yarn  along  the  whole  length  of  the  cone. 

(2)  Explain  that  the  grooved  rotary  traverse  is  driven,  together 
with  the  central  shaft  of  the  machine,  by  a  belt-driven  motor.  (The 
central  shaft  can  be  felt  at  the  end  of  the  machine,  and  this  end 
should  be  felt  together  with  the  trainee) .  The  rotary  traverse 
activates  the  head  from  the  friction  created  between  it  and  the  cone. 

(3)  Start  the  machine. 

(4)  Guide  one  hand  of  the  trainee  above  the  grooved  rotary  trav- 
erse, so  that  he  can  feel  it  in  motion. 

(5)  Stop  and  start  the  machine  so  that  the  trainee  can  distinguish 
between  the  rotary  tranverse  in  motion  and  not  in  motion. 

(6)  Teach  the  trainee  how  to  start  the  machine.  Explain  that  the 
central  shaft  of  the  machine  is  started  and  stopped  by  means  of  two 
push  buttons  which  are  situated  at  one  end  of  the  machine.  Explain 
which  button  starts  the  central  shaft  and  which  button  stops  its 
motion. 

(7)  Explain  to  the  trainee  that  if  the  yarn  breaks  on  any  one  head, 
it  is  stopped  automatically  by  the  breakage  lever,  but  the  grooved 
rotary  traverse  continues  turning.  Demonstrate  the  action  of  the 
breakage  lever. 

(8)  Allow  the  trainee  to  start  and  stop  the  machine  and  to  touch 
all  parts  of  the  machine  which  he  will  meet  in  the  course  of  his 
work,  so  that  he  is  assured  of  there  being  no  danger.  Following  this, 
let  him  work,  on  one  head  to  avoid  excitement,  fear  and  a  feeling  of 
anxiety  that  he  may  not  be  able  to  stand  up  to  the  requirements  of 
the  work. 

(9)  When  the  trainee  has  overcome  problems  arising  from  his  first 
experience  of  the  machine,  he  should  be  put  to  work  on  the  operation 
of  8—10  heads  and  exercised  until  he  is  totally  in  control  of  them. 
After  this,  the  number  of  heads  should  be  increased  according  to  the 
trainee's  ability. 


81 


LIST  OF  JOB  BREAKDOWNS 


104.  Following  is  a  list  of  Job  Breakdowns,  appearing  in  detail  as 
specified  below  : 

a.    Job  Breakdown  No. 

(1)  Locating  the  end  of  the  yarn  on  the  bobbin  without  wraps  at 
the  base. 

(2)  Collecting  the  yarn. 

(3)  Fixing  the  bobbin  onto  the  supply  spindle. 

(4)  Passing  the  yarn  through  the  tension  and  cleaning  device. 

(5)  Breaking  off  the  surplus  yarn  from  the  bobbin. 

(6)  Taking  out  a  full  supply  bobbin  from  the  storage  box. 

(7)  Locating  the  end  of  the  yarn  on  the  bobbin  with  wraps  at  the 
base. 

(8)  Removing  the  surplus  yarn. 

(9)  Preparing  the  bobbin  for  fitting. 

(10)  Removing  the  empty  supply  bobbin  from  the  supply  spindle 
and  placing  it  in  the  storage  box. 

(11)  Locating  the  end  of  the  yarn  on  the  cone. 

(12)  Removing  a  defective  layer  from  the  cone. 

(13)  Preparing  the  yarns  for  knotting. 

(14)  Tying  the  yarn  with  the  knotter. 

(15)  Pressing  the  trigger  to  make  the  knot  and  cut. 

(16)  Operating  the  winding  spindle. 

(17)  Removing  the  full  cone. 

(18)  Placing  the  cone  on  the  shelf. 

(19)  Starting  the  new  cone. 

(20)  Cleaning  the  discs. 

(21)  Cleaning  the  cutters. 
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105.    Job  Breakdown  No.  1. 

a.  Locating  the  end  of  the  yarn  on  a  weft  wound  bobbin  without 
wraps  at  the  base. 


steps 


Key  points 


(1)  Holding  the  bobbin  to  find 
the  end  of  the  yarn 


(2)  Placing  the  hand  on  the 
bobbin. 


(3)  Turning  the  bobbin 


(4)  Grasping  the  end  of  the 
yarn. 


(a)  In  left  hand; 

(b)  Lower  part  of  bobbin; 

(c)  Between  the  thumb  and  fingers; 

(d)  Vertically. 

(a)  Right  hand; 

(b)  Tips  of  fingers  on  outer  side; 
thumb  inside; 

(c)  Without  pressure; 

(d)  Upper  part  of  bobbin  * ; 

(a)  In  left  hand; 

(b)  Towards  left  thumb**; 

(c)  Whilst  the  fingers  of  the  right 
hand  slide  along  the  surface  of 
the  bobbin; 

(d)  Until  the  raised  yam  is  felt. 

(a)  Between  thumb  and  index  finger 


*     When  weft  wound. 

**   When  the  yarn  unwinds  in  a  clockwise  direction. 
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106.    Job  Breakdown  No.  2 

a.    Collecting  the  yarn  on  a  defective  bobbin. 

Steps  Key  points 


(1)  Grasping  the  bobbin  (a)  In  the  left  hand; 

(b)  The  upper  end  towards  the  right; 

(c)  Between  the  thumb  and  fingers; 
which  grasp  the  bobbin  from 
above ; 

(d)  In  the  middle  of  the  bobbin. 


(2)  Grasping  the  yarn  (a)  In  the  right  hand; 

(b)  Ring  finger  and  little  finger  bent 

(c)  Behind  the  yarn; 

(d)  Between  the  index  finger,  middle 
finger  and  thumb  (middle  joint 
of  middle  finger) ; 

(e)  Not  too  near  to  the  bobbin. 


(3)  Removing  the  yarn  (a)  Sharp  pull  to  the  right; 

(b)  Along  the  length  of  the  shaft  of 
the  bobbin  (to  guide  the  bobbin 
according  to  the  motion  axis  of 
the  right  hand) ; 

(c)  When  the  elbow  is  not  too  far 
from  the  hip  ; 

(d)  By  bringing  the  hand  to  a  sud- 
den halt  when  it  is  open,  facing 
the  bobbin  and  the  finger  tips 
pointing  upwards. 


b.  Remarks: 

(1)  Steps  2  and  3  must  be  repeated  intermittently  until  the  required 
layer  is  removed. 

(2)  If  the  trainee  finds  it  difficult  to  learn  the  operation,  steps  2 
and  3  should  be  tried  without  yarn. 
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107.    Job  Breakdown  No.  3 

a.    Fixing  the  bobbin  onto  the  supply  spindle. 

Steps  Key  points 

(1)  Holdins  the  bobbin  (a)  In  the  palm  of  the  left  hand 

(b)  Bottom  part  facing  outwards 

(c)  The  middle  finger,  ring  finger 
and  little  finger  hold  the  bobbin 
from  below,  with  the  thumb 
opposite. 

(d)  Index  finger  touching  lower  end 
on  left  side  of  the  bobbin. 


(2)  Transferring  the  bobbin  to 
the  supply  spindle. 


(a)  From  hip  level  up  to  the  supply 
spindle. 

(b)  By  touching  the  tension  and 
cleaning  device  as  a  guide,  at 
first  with  the  index  finger  and 
later  with  the  forearm. 


(3)  Locating   the   position   of  (a)  By  feeling  with  the  index  finger, 
the  spindle. 

(4)  Fitting  the  bobbin  onto  the  (a)  To  the  end. 
supply  spindle. 


108.    Job  Breakdown  No.  4. 

a.    Passing  the  yarn  through  the  tension  and  cleaning  device. 
Steps  Key  points 


(1)  Passing  the  yarn  to  the 
yarn  guide  of  the  device. 


(a)  With  the  right  hand 

(b)  When  the  hand  is  touching 
the  yarn  guide. 


(2)  Passing  the  yarn  through 
the  device. 


(a)  With  the  right  hand 

(b)  Up  to  the  corner  of  the  device 
whilst  the  left  hand  is  passing 
the  bobbin  to  the  spindle  and 
locating  its  position. 

(c)  Left  to  the  middle  of  the  device 
whilst  the  left  hand  fits  on  the 
bobbin. 


b.  Remark:  The  trainee's  hands  should  be  guided  through  the 
carrying  out  of  the  combined  operation  of  fitting  the  bobbin  onto 
the  spindle  and  passing  the  yarn  through  the  device,  paying  special 
attention  to  the  preservation  of  the  distance  between  the  hands  from 
the  beginning  of  the  operation. 
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109.    Job  Breakdown  No.  5. 

a.    Breaking  off  the  surplus  yarn  from  the  bobbin. 


Steps 


Key  points 


(1)  Reaching  out  the  hand  to 
grasp  the  yarn. 


(a)  Left  hand 

(b)  Upwards 

(c)  By  touching  the  tension  and 
cleaning  device  as  a  guide. 

(d)  The  palm  of  the  hand  facing 
right. 


(2)  Grasping  the  yarn. 


(3)  Breaking  the  yam. 


(4)  Passing  the  cut  ends  of 
yarn  to  the  pocket. 


(a)  Between  the  upper  joint  of  the 
thumb  and  middle  joint  of  the 
index  finger,  whilst  the  right 
hand  continues  to  hold  the  end  of 
the  yarn. 

(a)  Right  hand 

(b)  Fast  sharp  downwards  movement 

(a)  Downwards,  bearing  to  the  right 
(to  the  pocket). 


110.    Job  Breakdown  No.  6. 

a.  Removing  a  full  supply  bobbin  from  the  storage  box  for  full 
supply  bobbins. 


Steps 


Key  points 


(1)  Reaching  out  the  hand  to 
take  out  the  full  bobbin. 


(2)  Grasping  the  full  bobbin. 


(3)  Taking  out  the  full 
bobbin. 


(a)  Left  hand. 

(b)  To  the  left. 

(c)  The  palm  of  the  hand  facing 
downwards  and  fingers  bent  to 
grasp  the  bobbin. 

(a)  Little  finger  next  to  the  upper 
part  of  the  bobbin  * 

(a)  Upwards  to  hip  level. 

(b)  Inwards. 

(c)  Bottom  end  facing  right. 


b.  Remark:  *If  the  bobbin  is  not  in  the  correct  position,  it  must 
be  turned  round. 
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111.    Job  Breakdown  No.  7 

a.  Locating  the  end  of  the  yarn  on  the  bobbin  with  wraps  at  the 
base. 


steps 


Key  points 


(1)  Holding  the  bobbin  to  find 
the  end  of  the  yarn. 


(a)  In  the  left  hand. 

(b)  Bottom  end  of  bobbin  facing  to 
the  right. 

(c)  Between  the  thumb  and  finger 
which  grasp  it  from  above. 

(d)  In  the  middle  of  the  bobbin. 


(2)  Placing  the  hand  on  the 
bobbin. 


(a)  Right  hand. 

(b)  Index  finger  and  thumb  held 
horizontally. 

(c)  On  the  ring  at  the  bottom  end. 

(d)  Fingers  opened  to  the  width  of 
the  bottom  end  diameter. 


(3)  Grasping  the  end  of  yarn. 


(4)  Removing  the  end  of  yarn 
from  the  bobbin. 


(a)  Pinching  the  fingers  upwards  by 
sliding  them  along  the  ring  (un- 
til the  end  of  yarn  is  grasped)* 

(a)  Pulling  to  the  right  towards  the 
body  (whilst  the  forearm  rests 
on  the  hip). 

(b)  Palm  turned  up. 

(c)  Middle  finger,  ring  finger  and 
little  finger  held  taut. 


b.  Remark:*  If  the  end  of  the  yarn  is  not  grasped  at  the  first 
attempt,  it  will  be  necessary  to  turn  the  bobbin  towards  the  body  and 
to  carry  out  the  pinching  operation  once  more. 
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112.    Job  Breakdown  No.  8 

a.    Removing  the  surplus  yarn. 


Steps  Key  points 


(1) 

Removing  the  end  of  the 
yarn  from  the  bobbin. 

(2) 

Bringing  the  hand  under 
the  bobboin. 

(a) 
(b) 

Palm  turned  up. 
Behind  the  yarn. 

(3) 

Turning  over  the  hcind. 

(a) 

Until  the  palm  faces  the  body. 

(4) 

Grasping  the  yarn. 

(a) 

By  closing  the  middle,  ring  and 
little  fingers  together. 

(5) 

Removing  the  surplus  yarn 

(a) 

Pulling  to  the  right. 

b.  Remarks:  The  above  operation  should  be  carried  out  until 
the  yarn  at  the  bottom  part  of  the  bobbin  reaches  under  the  fingers 
of  the  left  hand,  and  then  the  bobbin  should  be  prepared  for  fixing. 
Steps  No.  1,  2  ;  Job  Breakdown  No.  9. 


113.    Job  Breakdown  No.  9 

a.    Preparing  the  bobbin  for  fixing. 


Steps  Key  points 


(1) 

Passing  the  index  finger  of 

(a) 

Whilst  the  other  fingers  con- 

the left  hand  to  the  bottom 

tinue  to  hold  the  bobbin. 

end  of  the  bobbin. 

(b) 

Until  the  index  finger  protrudes 

a  little  over  the  end. 

(2) 

Turning  the  hand  with  the 

(a) 

Half  turn  to  the  left. 

bobbin. 

(b) 

So  that  the  upper  end  of  the 

bobbin  touches  the  inner  part  of 

the  forearm. 
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114.    Job  Breakdown  No.  10. 

a.  Removing  the  empty  supply  bobbin  from  the  supply  spindle,  and 
placing  it  in  the  moving  storage  box  for  empty  supply  bobbins. 


Steps  Key  points 


V  J-/ 

RppphinP'  out  thp  hand  to 

(a) 

Right  hand. 

take  off  the  bobbin. 

(b) 

Inwards  and  downwards  * 

(c) 

Fingers  bent  (the  thumb  oppo- 

ol  tt:    Lilt:  illl^cio/ 

(2) 

Grasping  the  bobbin 

(a) 

At  the  head  of  the  bobbin. 

(b) 

By  closing  the  fingers  around 

the  bobbin. 

(3) 

Removing  the  bobbin 

(a) 

By  pulling. 

(b) 

Inclining  towards  the  body  to 

avoid  interference. 

(c) 

Until  it  is  felt  that  the  bobbin 

is  released  from  the  spindle. 

(4) 

Transferring  the  empty 

(a) 

Bottom  end  of  the  bobbin  facing 

bobbin  to  the  box. 

the  body. 

b.  Remark  :  *  Guided  by  the  tension  and  cleaning  device,  and  rea- 
ching the  right  hand  side  of  bobbin. 


115.    Job  Breakdown  No.  11. 

a.    Locating  the  end  of  the  yarn  on  the  cone. 


Steps  Key  points 


(1) 

Placing  the  hands  on  the 

(a) 

Both  hands. 

cone. 

(b) 

Back  of  hand  facing  upwards. 

(c) 

Fingers  slightly  curled  and  apart, 

so  as  to  cover  the  whole  area  of 

the  cone. 

(d) 

The  left  thumb  resting  on  the 

left  index  finger  and  not  on  the 

cone. 

(2) 

Turning  the  cone. 

(a) 

With  left  hand. 

(b) 

By  pushing  away  from  body. 

(c) 

Whilst  the  right  hand  slides  over 

the  surface  without  pressure. 

(d) 

Until  the  raised  yarn  is  located. 

(3) 

Turning  the  cone. 

(a) 

With  right  hand. 

(b) 

By  pushing  away  from  body. 

(c) 

Whilst  the  left  hand  slides  over 

the  surface  of  the  cone. 

(d) 

Until  the  raised  yarn  is  located. 

b.  Remark:  After  the  trainee  knows  how  to  carry  out  the  above 
steps  separately,  he  should  start  carrying  out  the  operation  of  locating 
the  end  of  the  yarn  on  the  cone,  by  changing  hands  intermittently. 
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116.    Job  Breakdown  No.  12. 

a.    Removing  a  defective  layer  of  yarn  from  the  cone. 


steps 


Key  points 


(1)  Placing  the  hands  on  the 
cone. 


(2)  Grasping  the  upper  layer 
of  the  cone. 

(3)  Removing  the  layer. 


(4)  Turning  the  cone  in  order 
to  remove  the  layer. 


(a)  The  left  hand  on  the  back  of  the 
cone,  and  the  right  hand  on  the 
front  side  of  the  cone. 

(b)  The  fingers  pinched  together 
facing  to  the  right  on  the  bottom 
end  of  the  cone. 

(a)  With  the  fingernails  of  both 
hands. 

(a)  By  pulling  towards  the  upper  end 
of  the  cone. 

(a)  By  removing  the  layer. 

(b)  W^ith  the  left  hand. 

(c)  Pushing  away  from  body. 

(d)  With  the  bottom  part  of  the 
palm. 


117.    Job  Breakdown  No.  13. 

a.    Preparing  the  yarn  for  knotting. 


Steps 


Key  points 


(1)  Transferring  the  yarn  from 
the  bobbin  to  the  cone. 


(2)  Locating  the  end  of  the 
yarn  on  the  cone. 

(3)  Transferring  the  end  of 
the  yarn  from  the  cone  to 
the  end  of  the  yarn  from 
the  bobbin. 

(4)  Passing  the  right  hand 
under  the  left  hand. 


(5)  Grasping  the  ends  of  the 
two  yarns. 

(6)  Grasping  the  yarns 
separately. 


(a)  With  the  left  hand. 

(b)  Between  the  upper  joint  of  the 
thumb  and  the  lower  joint  of  the 
index  finger. 

(c)  Until  the  little  finger  touches  the 
cone. 


(a)  Between  thumb  and  index  finger. 


(a)  Back  of  hand  facing  left. 

(b)  Little  finger  of  right  hand  next 
to  left  thumb. 

(a)  By  closing  together  the  middle, 
ring  and  little  fingers. 
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118.    Job  Breakdown  No.  14. 

a.    Tying  the  yarn  with  the  knotter. 


Steps 


Key  points 


(1)  Grasping  the  yarns 
separately. 


(a)  Right  hand. 

(b)  Between  the  thumb  and  index 
finger,  when  the  thumb  is  on  the 
left  and  protrudes  outwards  in 
relation  to  the  index  finger. 

(c)  The  yam  from  the  cone  on  the 
left  side. 


(2)  Bringing  the  hand  with  the 
knotter  to  the  cone. 


(a)  A  little  above  the  level  of  the 
spindle. 

(b)  Hand  held  taut. 

(c)  The  little  finger  touching  the  end 
of  the  cone. 

(d)  The  knotting  'scissors"  turned 
a  little  above  the  head. 

(e)  The  tip  of  the  thumb  on  the 
metal  pin.  (Tip  of  thumb  towards 
the  body). 


(3)  Bringing  the  yarn  to  the  knotter. 


(a)  By  raising  the  yarn,  so  that  the 
two  parts  are  separated  by  the 
tip  of  the  thumb. 


(4)  Putting  the  yarn  onto  the 
knotter. 


(a)  The  tip  of  the  right  thumb  passes 
over  the  tip  of  the  left  thumb  as 
a  guide,  whilst  the  left  thumb 
separates  the  two  yarns,  and 
then  touches  the  separating 
tongue. 


(5)  Removing  the  hand  with  the 
yam. 


(a)  Down  to  the  lower  joint  of  the 
left  thumb. 


(6)  Pressing  t"he  trigger  to  operate 
the  knotter  and  cut  the  yarn. 


(7)  Grasping  the  tied  yarn. 


(a)  Right  hand. 

(b)  Index  finger  under  the  yarn  and 
the  thumb  supporting  the  yarn 
from  above.  (Avoid  stretching 
the  yarn  or  moving  it). 


(8)  Inclining  the  device. 


(a)  A  little  to  the  right. 
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119.    Job  Breakdown  No.  15. 

a.    Pressing  the  trigger  to  operate  the  knotter  and  cut  the  yarn. 


Steps  Key  points 


(1) 

Pressing 

(a) 

With  the  thumb. 

(b) 

With  a  continuous  motion. 

(not  with  one  blow). 

(c) 

To  the  end. 

(2) 

Releasing  the  trigger. 

(a) 

Sliding  the  thumb  aside. 

(b) 

Without  letting  the  trigger  lift 

beforehand. 

120.    Job  Breakdown  No.  16. 

a.    Operating  the  winding  spindle. 


Steps  Key  points 


(1) 

Lifting  the  tied  yarn. 

(a) 

With  the  right  hand. 

fb) 

Index  finger  under  the  yarn,  the 

thumb  supporting  the  yarn  from 

above,  in  the  same  way  as  the 

yarn  was  grasped  after  knotting. 

(2) 

Placing  the  hand  on  the  cone. 

(a) 

Left  hand. 

(b) 

At  the  top  end  of  the  cone. 

(c) 

Little  finger  touching  the  cone. 

(3) 

Stretching  the  yarn  * 

(a) 

Between  the  right  hand  and  the 

cone. 

(b) 

To  tighten  the  knot. 

(4) 

Turning  the  cone. 

(a) 

Towards  the  body. 

(b) 

Whilst  the  yarn  slides  through 

the  fingers. 

(5) 

Stretching  the  yarn  entering  the 

(a) 

When  the  yarn  slides  through 

cone. 

the  fingers. 

(b) 

By  lowering  the  hand  until  the 

joint  of  the  little  finger  touches 

the  corner  of  the  breakage  lever. 

(6) 

Lowering  the  starting  handle. 

(a) 

Left  hand. 

(b) 

Palm  of  the  hand. 

(c) 

To  the  end. 

b.  Remark:*  This  step  is  not  always  necessary,  but  it  must  be 
learnt. 
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121.    Job  Breakdown  No.  17, 

a.    Taking  off  the  full  cone. 


Steps 


(1)  Grasping  the  full  cone. 


(2)  Turning  the  cone  towards  the 
body. 

(3)  Passing  the  right  hand  to  the 
bottom  end, 

(4)  Grasping  the  bottom  end  of  the 
cone. 


(5)  Grasping  the  top  end  of  the 
cone. 


(6)  Removing  the  cone. 


Key  points 


(a)  In  the  right  hand. 

(b)  Upper  part  of  the  cone. 

(c)  Three  fingers  on  the  cone. 

(d)  The  thumb  and  index  finger 
shaped  as  pincer  at  the  end  of 
the  cone. 

(a)  Pulling  towards  the  right. 

(b)  To  the  end. 

(a)  By  sliding  on  the  cone. 


(a)  In  the  right  hand. 

(b)  The  four  fingers  supporting  the 
base  of  the  cone,  and  the  thumb 
resting  on  the  cone. 

(a)  In  the  left  hand. 

(b)  The  four  fingers  holding  the  sides 
of  the  cone  from  below. 

(c)  The  thumb  supporting  the  top 
end  of  the  cone. 


(a)  With  both  hands. 

(b)  By  pushing  with  right  hand. 

(c)  Towards  the  body. 


122.    Job  Breakdown  No.  18. 

a.    Placing  the  cone  on  the  shelf. 


steps  Key  points 


(1) 

Passing  the  cone  to  the  shelf. 

(a) 

With  both  hands. 

(b) 

Upwards  (to  the  shelf) 

(c) 

By  turning  the  cone  (until  the 

lower  end  is  turned  to  the  body). 

(2) 

Holding  the  cone. 

(a) 

With  right  hand. 

(b) 

Middle  finger  and  ring  finger 

inside  the  cone. 

(c) 

Index  finger  and  little  finger  on 

the  base. 

(d) 

The  thumb  holds  the  cone  from 

above. 

(3) 

Placing  the  cone. 

(a) 

The  bottom  end  of  the  cone  turn- 

ed to  the  body,  and  the  top  end 

touches  the  shelf. 
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123.    Job  Breakdown  No.  19 

a.    Starting  a  new  cone. 


Steps  Key  points 


(1) 

Grasping  an  empty  bobbin 

(a) 

In  the  left  hand. 

(b) 

The  back  of  the  hand  turned  to 

the  right. 

(2) 

Removing  the  cone. 

(a) 

To  the  left. 

( 

(o) 

Turning  the  yarn  round  the  cone 

(a) 

With  the  right  hand. 

holder. 

(b) 

On  the  narrow  part  of  the  cone 

holder. 

(c) 

Two  turns  from  below  —  to  the 

right. 

(4) 

Fitting  the  cone  onto  the  cone 

(a) 

With  a  push  right  to  the  end. 

holder. 

(5) 

Breaking  off  the  surplus  yam 

(a) 

With  a  fast  movement  along  the 

from  the  bobbin. 

length  of  the  cone  towards  the 

upper  end  of  the  cone. 

(6) 

Pushing  the  cone  into  position. 

(a) 

With  the  left  hand. 

(b) 

The  back  of  the  hand  turned 

right. 

(c) 

At  the  upper  part  of  the  cone. 

(7) 

Turning  the  cone  on  the  cone 

(a) 

With  the  left  hand. 

holder. 

(b) 

Towards  the  body. 

(8) 

Lowering  the  starting  spindle. 
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124.    Job  Breakdown  No.  20. 

a.    Cleaning  the  disc. 


steps  Key  points 


(1) 

Opening  the  upper  pin. 

(a) 

With  the  index  finger  and  left 

thumb. 

(b) 

Towards  the  body. 

(2) 

Raising  the  discs. 

(a) 

With  the  left  index  finger  and 

thumb. 

(b) 

Pulling  upwards. 

(3) 

Cleaning  the  discs. 

(a) 

By  sliding  the  right  index  finger 

over  the  bottom  disc  and  around 

the  pin  on  which  the  discs  are 

mantled,  whilst  the  left  hand 

holds  the  raised  discs. 

125.    Job  Breakdown  No.  21. 

a.    Cleaning  the  cuttrs. 


Steps  Key  points 


(1) 

Resting  the  fingers  on  the 

(a) 

Index  fingers  and  thumbs  of  both 

cutters. 

hands  on  each  side  of  the  cutter. 

(2) 

Cleaning  the  cutters. 

(a) 

By  sliding  the  fingers  over  the 

cutters,  paying  attention  to  the 

grooves. 

(b) 

From  the  middle  of  the  cutter 

outwards. 
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WINDING  WOOLLEN  YARNS 


1.  Raw  material 

The  raw  material  consists  of  yarn  wound  on  bobbins  brought  either 
from  the  spinning  department  or  from  dyeing.  The  yarn  is  generally 
wool  preparead  for  knitting  or  terylene  to  be  used  for  weaving. 

2.  Physical  characteristics  of  the  yarn 

a.  Uniform  number  and  twist. 

b.  Strength  corresponding  to  yarn  number. 

c.  Standard  humidity. 

d.  Uniform  absorption  of  colouring  and  finishing. 

These  characteristics  allow  for  control  and  improvement  of  thread 
winding. 

3.  During  the  winding  process  of  wool  it  is  necessary  to  control  the 
yarn,  since  there  may  be  defective  places  due  to  improper  knotting 
or  weak  spots.  As  a  result  of  winding  the  average  strength  of  the  yarn 
rises  slightly  and  the  ununiformity  of  the  count  is  reduced.  The  yarn 
which  is  wound  under  tension  is  torn  at  weak  places  and  the  worker 
who  ties  the  broken  ends  together,  also  takes  out  the  weak  spot.  For 
knitting  a  smooth  yarn  is  required.  This  is  obtained  through  coating 
the  yarn  with  paraffin.  This  is  carried  out  by  passing  the  yarn  over 
a  paraffin  disc  which  is  fixed  on  the  tension  control  device.  The 
necessary  coating  is  received  by  the  contact  created  between  the 
thread  and  the  paraffin  disc. 

4.  Winding  machines 

Particulars  of  the  machines  used  in  combed  wool  spinning  are  as 
follows  : 

Manufacturer  MODEL 
Hirschburger  S.K.S.,  U.K.S. 

Schlafhorst  I.K.N. 


Muller 


Poron 

Universal  Winding  Corp. 


N.K.3.,  N.K.M.C. 
N.K.5.,  N.K.3.S. 
Rop 

Roto-Coner 
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Winding  machines  come  with  various  attachments  and  devices.  The 
paraffin  attachment  is  for  the  waxing  of  the  yarn.  The  tension  con- 
trol and  cleaning  devices  are  there  in  order  to  control  the  weak  and 
ununiform  places  in  the  yarn. 

5.  System  of  work 

The  work  of  the  winder  in  operating  the  winding  machine  is  the  same 
for  cotton  yarn  as  for  woollen  yarn.  However,  because  of  the  need 
for  strict  control  of  the  quality  of  the  yarn,  the  work  load  is  greater 
in  woollen  yarn  winding.  When  winding  cotton  yarn  the  worker  can 
attend  30  spindles,  whereas  in  woollen  yarn  winding  he  can  only  take 
care  of  15—20  spindles,  according  to  the  type  of  material.  The  output 
of  a  winder  reaches  an  average  of  60—80  kg.  per  work  shift. 

6.  Tying  of  knots 

Tying  of  knots  is  based  on  the  use  of  the  Boyce-knotter  which  cor- 
responds to  the  yarn  number. 

a.  Boyce  knitting-knot 

Model  Yam  number 

A  ''DS"  68  and  above 

B  "DS"  20  to  68 

C  "DS"  3  to  20 

b.  Boyce  fisherman's  knot 

Model  Yam  number 

L  24  14  to  54 

L  26  7  to  34 

L  30  2  to  20 

The  physical  characteristics  of  wool  cause  opening  of  the  knot,  there- 
fore special  attention  must  be  paid  to  stretching  after  knotting  the 
thread. 
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Training  the  blind  in  carrying  out  the  necessary  hand  operations  for 
operating  a  winding  machine  for  woollen  yarn. 

7.  Because  the  hand  operations  required  for  operating  a  winding 
machine  for  woollen  yarn  are  the  same  as  for  a  winding  machine  for 
cotton  yarn,  we  reached  the  conclusion  that  a  blind  worker  is  able  to 
carry  out  the  same  winding  operations  for  wool  and  mixed  synthetic 
yarns,  under  the  following  conditions  : 

a.  That  the  blind  worker  will  not  learn  to  operate  a  winding  machine 
for  woollen  yarn  before  having  satisfactorily  completed  all  the  stages 
in  learning  the  operation  of  a  winding  machine  for  cotton  yarn  and 
having  gained  practical  experience  in  a  course  for  cotton-winding  of 
not  less  than  3  months'  duration. 

b.  After  the  blind  worker  is  well-grounded  and  can  knot  cotton  yarn 
properly  and  with  sufficient  speed,  he  can  then  learn  the  charac- 
teristics of  woollen  yarn  and  how  to  find  the  end  on  the  bobbin  and 
on  the  cone. 

c.  After  he  has  fulfilled  the  above  two  conditions,  he  must  become 
accustomed  to  woollen  yarn  winding  machines.  Explain  to  him  the 
difference  between  this  machine  and  the  wool  winding  machine.  The 
differences  between  the  machines  are  in  the  tension  and  cleaning 
devices  and  in  the  addition  of  the  waxing  attachment. 

d.  In  the  coming  stage  the  blind  worker  is  taught  to  thread  the 
woollen  yarn  through  the  tension  and  cleaning  device  and  the  waxing 
attachment,  according  to  the  operations  of  both  machines. 

e.  The  last  stage  consists  of  teaching  the  blind  worker  to  use  the 
different  knotters,  according  to  the  thickness  of  the  yarn. 

8.  Efficient  working  conditions  for  the  blind  worker. 

The  need  for  strict  control  of  the  quality  of  the  thread  (removal  of 
weak  spots,  uniformity,  waxing,  improper  knotting)  results  in  an 
increase  of  the  work  load  of  the  winder.  Therefore,  auxiliary  opera- 
tions make  it  more  difficult  for  the  worker  to  achieve  the  daily  output 
required.  The  sighted  worker  who  just  performs  the  required  opera- 
tions of  operating  the  machine,  with  difficulty  masters  all  of  the 
problems  arising  with  the  addition  of  auxiliary  operations.  For  the 
blind  worker,  whose  hands  take  the  place  of  the  eyes,  and  who  has 
to  perform  many  movements  in  addition  to  the  regular  operation,  it 
is  necessary,  therefore,  to  reduce  the  number  of  additional  operations 
and  give  him  the  opportunity  to  concentrate  only  on  operating  the 
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winding  machine.  In  order  to  ensure  efficient  work  practices,  it  is 
necessary  to  provide  the  blind  worker  with  : 

a.  A  waggon  for  storage  of  full  yarn  bobbins. 

b.  A  waggon  for  storage  of  empty  bobbins  (or  conveyor). 

c.  A  knotting  tool  for  each  yarn  number. 

d.  A  definite  description  of  the  working-place. 

e.  Supply  of  full  yarn  bobbins  to  the  machine,  including  checking 
the  directing  of  the  yarn  and  its  cleanliness. 

9.  Conclusion. 

To  sum  up,  it  may  be  said  that,  provided  the  blind  worker  will  be 
given  the  proper  working  conditions  and,  furthermore,  the  proper 
training,  he  can  easily  operate  15—20  spindles  on  a  winding  machine, 
as  is  generally  practised  to-day  in  spinning  mills  in  this  country. 

Instructions  for  the  blind  winder 

10.  Definition  of  the  winder's  job. 

The  winder  is  directly  responsible  for  correctly  carrying  out  the 
winding  in  accordance  with  the  instructions  of  the  supervisor  of 
his  shift.  The  winder,  in  every  case,  is  solely  responsible  for  the  quality 
of  wound  cones  which  bear  his  personal  number.  The  following 
are  other  responsibilities  of  the  winder,  in  addition  to  the  winding 
operations  : 

a.  Marking  of  the  cones  with  a  personal  stamp. 

b.  Daily  and  weekly  cleaning. 

c.  Complying  with  all  instructions  of  the  shift  supervisor. 

11.  Order  and  cleaning. 

The  winder  has  to  be  sure  of  the  cleanliness  of  his  hands  and  that 
his  working  place  is  cleared  of  odd  material  and  remnants.  The  daily 
cleaning,  being  carried  out  at  the  beginning  of  the  shift  or  at  the  end, 
(depending  on  the  practice  at  the  plant)  will  include  : 

a.  Cleaning  of  the  shelf. 

b.  Cleaning  of  the  tension  device,  cone  holder  and  grooved  rotary 
traverse. 

c.  Cleaning  of  the  plates. 

d.  Cleaning  the  feet  of  the  machine,  the  conveyor  and  the  cover 
of  the  motor. 
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12.  Quality  of  winding. 

The  quality  of  winding  for  which  the  winder  is  responsible,  is  as 
follows  : 

a.  Correct  knotting. 

b.  Prevention  of  criss-crossing  at  the  head  of  the  cones. 

c.  Prevention  of  dust  and  dirt  entering  the  cones. 

d.  Correct  shape  of  completed  cones. 

e.  Ensure  the  required  size. 

13.  Times  of  presence. 

Work  has  to  be  started  exactly  at  the  beginning  of  the  shift;  therefore, 
the  worker  has  to  be  present  at  his  machine  several  minutes  prior  to 
starting  time.  At  the  end  of  the  shift  the  worker  has  to  pass  on  the 
machine  while  working  and  not  to  leave  his  place  before  his  replace- 
ment arrives. 

14.  Safety. 

It  is  absolutely  forbidden  to  leave  a  machine  running  at  a  time  when 
the  worker  is  absent  from  it.  It  is  prohibited  to  wear  rings,  watches 
or  untied  clothing.  At  every  technical  breakdown  or  smell  of  ''burn- 
ing", the  machine  has  to  be  stopped  immediately  and  the  supervisor 
to  be  informed. 

15.  Waste. 

It  has  to  be  aimed  at  that  all  the  bobbins  shall  be  completed  to  the 
end.  The  remaining  yarn  which  can  still  be  wound  must  not  be 
removed.  In  case  the  yarn  is  not  wound  to  the  end  and  a  big  quantity 
left  on  the  bobbin,  it  should  be  put  on  the  shelf  of  the  machine  and 
the  supervisor  be  informed.  The  waste  should  be  gathered  in  a  pocket 
and  emptied  into  the  boxes  placed  for  this  purpose. 

16.  Remark. 

These  instructions  should  be  copied  in  Braille  and  handed  out  to  the 
blind  winders. 
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Job  breakdown  no.  1 

1.  The  machine  :  Hirschburger. 

2.  The  operation  :  Drawing  the  yarn  through  the  tension  and  clean- 
ing devices,  placing  the  full  bobbin  on  the  supply  shaft. 


steps  Key  points 


(1) 

Passing  the  yarn  onto  the  yarn 

(a) 

With  the  right  hand. 

guide. 

(b) 

Until  the  small  finger  touches 

the  end  of  the  yarn  guide. 

(2) 

Passing  the  yarn  through  the 

(a) 

With  the  small  finger  slipping 

cutters. 

onto  thp  varn  fiiidf 

(b) 

Towards    the    right    until  the 

fingers  touch  the  yarn  guide. 

(c) 

Until  the  left  hand  places  the 

full  bobbin  on  the  supply  spindle. 

(3) 

Passing  the  yarn  through  the 

(a) 

Moving    away    from    you  and 

disc. 

further  until  the  corner  of  the 

tension  device. 

(b) 

Slipping  the  fingers  on  the  shoul- 

der of  the  yarn  guide. 

(c) 

Until  the  left  hand   finds  the 

shaft. 

(4) 

Passing  the  yarn  over  the  break- 

(a) 

Left. 

age  lever. 

(b) 

Until  the  thumb  pulls  dcwn  the 

breakage  lever. 

(c) 

Until  the  left  hand  fits  on  the 

bobbin. 
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Job  breakdown  no.  2. 

1.  The  machine  :  Franz  Miiller 

2.  The  operation  :  Drawing  the  yarn  through  the  tension  and  clean- 
ing devices,  placing  the  full  bobbin  on  the  supply  shaft 


steps  Key  points 


(1) 

Passing  the  yarn  over  the  tension 

(a) 

With  the  right  hand. 

device. 

(b) 

Until  the  small  finger  touches 

the  edge  of  the  right  hand  guide 

of  the  tension  device. 

Passing  the  yarn  through  the 

(a) 

Away  from  you  and  further. 

Cutters. 

oiipping  Lne  smdii  iingei  on  ine 

Xlgilt  \JdLL  L  UL    Llltr  gCllUC  dllU.  jJi.eH-- 

ing  Lne  nd,na  on  me  enu  oi  ine 

(r) 

Until  thf  wri«;t  tniirhp«;  thp  pdp^p 

r»f  tVip  vnTn  cniflp 
Kji.    Liicr  y <XL  11  ^\jLxyx\^» 

Ulllli     tilt;    Itii  t    IldllLl    jJclabCB  Lilt; 

bobbin  onto  the  supply  shaft  and 

finds  its  place. 

(3) 

Passine"  thp  varn  ovpr  thp  fprmion 

(a) 

^Unriino'  fVip  xx/y'lQf'  r4\7PT*  tViP  pnH 

wheel,* 

of  the  guide  until  the  lower  joint 

of  the  thumb  touches  the  outer 

Hicf"  r»f  fViP  wViPPl 

oiippiiig  tiie  LiiuiiiL)  on  me  ecige 

of  the  disc  until  the  tips  of  the 

fingers  touch  the  disc. 

(c) 

Slipping   the   fingers   over  the 

length  of  the  disc. 

(d) 

Until  the  left  hand  fits  the  full 

bobbin. 

(4) 

Passing  the  yarn  over  the  yarn 

(a) 

Pulling  towards  the  body. 

guide. 

(b) 

Thumb  and  index  finger  slip  over 

the  guide. 

(5) 

Passing  the  yarn  over  the  break- 

(a) 

Pulling  downwards. 

age  lever. 

(b) 

The  thumb  slips  on  the  edge  of 

the  lever. 

*  Warning  :  Do  not  touch  the  centre  shaft  of  the  machine. 
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APPENDIX 


V 


THE  CHART  SYMBOLS 


Operation 


Transportation 


Delay 


Storage 


The  element :  Replacing  an  empty  supply  bobbin  by  a  full  one 

Left-  and  ri^ht-hand  Chart.  No.  1 
The  process  :  Cone  winding  —  the  existing  method 
The  machine  :  Producer  :  Universal  Winding  Corp. 
Type  :  Roto-Coner 


R  i  K  h  t  hand 


O  p  e  r  a  t 


Sj/mhol 


S(yiiil)()l 


Operation 


No. 


Waitinp;>  (idle) 


D 


Removing  a  full 
supply  bobbin  from 
moving  storage  box 


o 
o 

I 

I 

o 
I 

o 
I 

o 
I 

o 

I 

I 

o 

I 

o 


Reaches  for  empty  sup- 
ply bobbin  which  is  on 
the  supply  spindle 


Grasps  empty  supply 
bobbin 

Removes  empty  supply 
bobbin  from  its  spindle 

Reaches  for  second  emp- 
ty supply  bobbin  while 
holding  first  one 

Grasps  second  empty  sup- 
ply bobbin,  while  holding 
the  first  one 

Removes  second  empty 
supply  bobbin  from  its 
spindle,  while  holding  the 
first  one 

Reaches  for  third  empty 
supply  bobbin,  while 
holding  the  two  previous 
ones 

Grasps  third  empty  sup- 
ply bobbin,  while  holding 
the  two  previous- ones. 

Removes  third  empty  sup- 
ply bobbin  from  spindle, 
while  holding  the  two 
previous  ones 

Passes  three  empty  sup- 
ply bobbins  to  moving 
storage  box 

Places  three  empty  sup- 
ply bobbins,  into  the 
moving  storage  box 

Releases  three  empty 
supply  bobbins 

Returns  to  regular  posi- 
tion 


Removing  three 
empty  supply  bob- 
bins and  putting 
them  into  the 
moving  storage  box 


Reaches  for  moving  stor- 
age box,  which  contains 
full  supply  bobbins 

Searches  for  full  supply 
bobbin 

Grasps  full  supply  bobbin 

Removes  full  supply  bob- 
bin from  the  moving 
storage  box 


o 
o 


D 


Waiting  (idle) 


Holding  a  full 
supply  bobbin 


Holds  full  supply  bobbin 


Reaches  for  full  supply 
bobbin 


Searches  for  end  of  yarn 
on  full  supply  bobbin 

Grasps  end  of  the  yarn 

Pulls  yarn  to  right 

Holds  end  of  yarn 


Locating  the  end  of 
the  yarn  on  the  full 
siipply  bobbin 
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Left  hand 


R  i  g  h 


Operation 


Symbol 


Symbol 


Operation 


No. 


Placing  a  full  sup- 
ply bobbin  on  its 
spindle. 


Passes  full  supply  bobbin 
to  the  supply  spindle 


Places  full  supply  bobbin 
on  spindle 


Releases  full  supply 
bobbin 


Returns  to  regular  posi- 
tion 


o 
6 


o 

I 

6 


Passes  yarn  to  tension 
device 


Passes  yarn  thi-ough 
tension  device 

Pulls  yarn  upwards  from 
supply  bobbin  to  cone 

Touches  cone,  while  hold- 
ing the  yarn  from  the 
supply  bobbin 


Passing  the  yarn 
from  the  supply 
bobbin  through  the 
tension  device  to 
the  cone  which  is 
on  the  cone  holder 


Waiting  (idle) 


Waits 


D 


O 
I 

O 


O 


Turns  cone  on  the  wind- 
ing spindle  while  holding 
supply  bobbin  yarn 

Searches  for  end  of  yarn 
on  cone,    while  holding 
yarn  from  the  supply 
bobbin 

Grasps  end  of  yarn  on 
the  cone,  while  holding 
yarn  from  supply  bobbin 


Locating  end  of  the 
yarn  on  the  cone 
which  is  on  the 
cone  holder 


Tying  ends  with  the 
aid  of  a  hand  knot- 
ter 


Raises  hand  knotter 


Waits  for  passage  of 
the  yarns'  ends  through 
hand  knotter 

Starts  hand  knotter  by 
pressing  trigger 

Waits,  holding  tied  yarn 
in  the  knotter  until  the 
two  cut  ends  will  be 
wrapped  around  palm  of 
right  hand 

Released  tied  yarn  from 
hand  knotter 


I 

o 


o 

I 

o 


o 


o 

-\— 


Pulls  yarn  from  cone, 
while  holding  yarn  from 
supply  bobbin 

Passes  ends  of  both  yarns 
through  hand  knotter 

Holds  ends  of  both  yarns 

Wraps  the  two  cut  ends 
of  yarn  several  times 
around  palm. 


Grasps  tied  yarn. 


Pa.ssing  ends  of  the 
two  yarns  through 
hand  knotter 


Turning  the  cone 
on  its  spindle  in 
order  to  create  ten- 
sion on  the  yarn 


Reaches  for  cone  on  cone 
holder 


Touches  cone 

Revolves  cone  on  its 
spindle 

Releases  cone 


o 


starting  the  win- 
ding spindle 


Reaches  for  winding 
spindle's  starting  handle 


Grasps  starting  handle 


Presses  down  startipg 
handle 


Releases  starting  handle 


Returns  to  regular  posi- 
tion 


Waits 


o 

6 

6 
I 

b 


o 


o 


Holds  tied  yarns 


Brings  the  tied  yam 
state  of  tension 


Releases  the  yarn 


Bringing  the  tied 
yarn  to  state  of 
tension 


-0 
I 

o 

I 

o 


Passes  two  cut  ends  of 
the  yarns  into  apron's 
pocket 

Puts  ends  of  yarns  into 
apron's  pocket 

Releases  ends  of  the 
yarns  in  the  pocket 

Returns  to  regular 
position 


Placing  the  two  cut 
ends  of  the  yam 
into  the  apron's 
pocket 


When  passing  to  the  second  spindle,  the  operator  begins  with  operation  No.  2. 
taking  a  full  supply  bobbin  from  the  moving  storage  box,  which  contains  them. 
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The  element  :  Tyin^  of  broken  ends 

Left-  and  rij^ht-hand  Chart  No,  2 
The  process:  Cone  vvindinf^  —  the  oxistiriK  mclhod 
The  machine  :   Producer  :  Universal  Winding  Corp. 
Typo  :  Roto-Coner 


K  h  t 


i?ymh()l 


O  I)  e  r  a  t  i  I 


Waiting  (idle) 


D 


I 

O 


Reaches  for  the  end  of 
yarn  from  suf)ply  hobhin 


Grasps  end  of  yarn  from 
supply  bobbin 


Removes  the  end  of 
the  yarn  from  the 
supF)ly  bobbin 


o 

I 
I 

o 


Pulls  yarn  from  supply 
bobbin  towards  tension 
device 


Passes  yarn  from  supply 
bobbin  through  tension 
device 

Pulls  yarn  upwards  from 
supply  bobbin  to  cone 

Touches  cone,  while 
holding  yarn  from  supply 
bobbin 


Passing  the  yarn 
from  the  supjjly 
bol)bin  through  the 
tension  device  to 
the  cone,  which  i; 
on  the  cone  holder 


o 
o 

I 

o 


Turns  cone  on  winding 
spindle,  while  holding 
yarn  from  supply  bobbin 


Searches  for  end  of  yarn 
on  cone,  while  holding 
yarn  from  supply  bobbin 

Grasps  end  of  yarn  on 
cone,  while  holding  yarn 
from  supply  bobbin 


Locating  the  end  of 
the  yarn  on  the 
cone,  which  is  on 
the  cone  holder 


Tying  ends  with 
aid  of  a  hand  knot- 
ter 


Raises  attached  hand 
knotter 


Waits  with  hand  knotter 
for  the  passage  of  yarns' 
ends  through  it 

Starts  hand  knotter  by 
pressing  on  trigger 

Waits,  holding  tied  yarn 
in   knotter,   until  the 
two  cut  ends  will  be 
wrapped  around  palm  of 
right  hand 

Releases  tied  yarn  from 
hand  knotter 


V 
o 


I 

o 

I 


Pulls  yarn  from  cone, 
while  holding  yarn  from 
supply  bobbin 


Passing  ends  of  the 
two  yarns  through 
the  hand  knotter 


o 


o 
o 


ends  of  both  yarns 
through  hand  knotter 


Holds  ends  of  the  two 
yarns 

Wraps  the  two  cut  ends 
of  yarn  several  times 
around  its  palm 


Grasps  tied  yarn 


Turning  the  cone 
on  its  spindle,  in 
order  to  create 
tension  on  the  yarn 


Reaches  for  cone,  which 
is  on  cone  holder 


Touches  cone 

Turns  cone  on  its  spindle 


Releases  cone 


Starting  the  wind- 
ing spindle 


Reaches  for  winding 
spindle's  starting  handle 

Grasps  starting  handle 

Presses  down  starting 
handle 

Releases  starting  handle 


Returns  to  regular 
position 


o 


Holds  tied  yarn 


Brings  tied  yarn  under 
tension 


Bringing  the  tied 
yarn 


Releases  yarn 


Waiting 


I 

O 

0 


Passes  two  cut  ends  of 
the  yarns  into  apron's 
pocket 

Places  ends  of  yarns  into 
apron's  pocket 

Releases  ends  of  yarns  in 
pocket 

Returns  to  regular 
position 


Putting  the  two  cut 
ends  of  yarns  into 
the  apron's  pocket 
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The  element :  Replacing  a  full  cone  by  an  empty  one 

Left-  and  right-hand  Chart  No.  3 

The  process  :  Cone  winding  —  the  existing  method 
The  machine  :  Producer  :  Universal  Winding  Corp. 
Type  :  Roto-Coner 


Right  hand 


Left 


Operation 


Motions 


Symbol 


Slymbol 


Motions 


Operat 


Waiting  (idle) 


Waits 


D 


Reaches  for  full  cone, 
which  is  on  cone  holder 


Grasps  full  cone 

Turns  cone,  together 
with  cone  holder, 
towards  operator 


Grasping  the  full 
cone,  which  is  on 
the  cone  holder  and 
turning  them  to- 
gether towards 
operator 


Removing  the  full 
cone  from  the  cone 
holder 


Reaches  for  full  cone, 
which  is  on  cone  holder 

Grasps  full  cone 

Removes  full  cone  from 
cone  holder 

Releases  full  cone 


Supports  full  cone 


Removes  full  cone 
from  cone  holder 


Removing  the  full 
cone  from  the  cone 
holder 


3       Waiting  (idle) 


Waits 


D 


I 

O 
O 


Passes  full  cone  to  the 
shelf,  which  is  on  top  of 
machine 


Places  full  cone  on  shelf 
Releases  full  cone 


Placing  the  full 
cone  on  the  shelf 
which  is  on  top  of 
machine 


6 

I 

o 

I 

o 

I 

o 


Reaches  for  empty  sup- 
ply bobbin,  which  is  on 
supply  spindle 

Grasps  empty  supply 
bobbin 

Removes  the  empty 
supply  bobbin  from  its 
spindle 

Passes    empty  supply 
bobbin  to  moving  storage 
box 

Places  empty  supply  bob- 
bin into  moving  storage 
box 

Releases  empty  supply 
bobbin 

Returns  to  regular 
position 


Removing  an  emp- 
ty supply  bobbin 
from  its  spindle  and 
putting  it  into  the 
moving  storage  box 


Removing  a  full 
supply  bobbin  from 
the  moving  storage 
box,  which  contains 
them 


Reaches  for  moving  stor 
age  box,  which  contains 
full  supply  bobbins 


Searches  for  full  supply 
bobbin 

Grasps  full  supply 
bobbin 

Removes  full  supply 
bobbin  from  moving 
storage  box 


o 
6 

I 

I 


D 


Waiting 
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Left  hand 

Right  hand 

No. 

Operation 

Motions 

Symbol 

Symbol 

Motions 

Operation 

No. 

5 

Holding  a  full 
sufipiy  bobbin 

Holds  full  supply  bobbin 

\ 

/ 

1 

6 
6 

Reaches  for  full  supply 
bobbin 

Searches  for  end  of  full 
supply  bobbin 

Grasps  end  of  the  yam 

Pulls  yarn  to  right  from 
full  supply  bobbin 

Locating  the  end  of 
the  yam  on  the  full 
supply  bobbin 

6 

6 

Placing  a  full 
supply  bobbin  on  its 
spindle 

Passes  full  supply  bobbin 
to  supply  spindle 

Places  full  supply  bobbin 
on  spindle 

Releases  full  supply  ' 
bobbin 

1 

o 
6 

\ 

/ 

Holds  end  of  yam  from 
full  supply  bobbin 

Holding  the  end  of 
the  yarn  fiom  the 
full  supply  bobbin 

7 

7 

Removing  an  emp- 
ty cone  from  the 
winding  spindle's 
starting  handle 

Reaches  for  empty  cone 
which  is  on  starting 
handle 

Grasps  empty  cone 

Removes  empty  cone 
from  starting  handle 

c 

> 

) 
) 

c 

czz 

> 
[> 

Passes  yarn  from  supply 
bobbin  to  tension  device 

Passes  yarn  through 
tension  device 

Pulls  yarn  upwards,  from 
supply  bobbin  to  cone 
holder 

Passing  the  yam 
from  the  supply 
bobbin  through  the 
tension  device 

8 

8 

Placing  an  empty 
cone  on   the  cone 
holder 

Passes  empty  cone  to 
cone  holder 

Places  empty  cone  on 
cone  holder 

Returns  cone  and  cone 
holder  to  previous 
position 

Releases  cone 

1 

c 

1 

c 

1 

c 

1 

> 

) 

) 
) 

O 

1  . 

O 

1 

D 

 \  

Wraps  yarn  from  supply 
bobbin  around  cone 
holder 

Releases  yarn 

Retums  to  regular 
position 

Waits 

Wraping  the  yarn 
from  the  supply 
bobbin  around  the 
cone  holder 

9 

9 

Starting  the  wind- 
ing spindle 

Reaches  for  winding 
spindle's  starting  handle 

Grasps  starting  handle 

Presses  starting  handle 
down 

Releases  starting  handle 

Returns  to  its  regular 
position 

-[> 

o 
o 

o 

-^ 

O 

o 
o 
-=> 

Reaches  for  cone  holder 

Touches  cone  holder 

Presses  upon  one  cone 
holder 

Releases  cone  holder 

Returns  to  its  regular 
position 

Pressing  the  cone 
holder 

10 
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The  element :  Replacing  a  full  tube  by  an  empty  one 

Left-  and  right-hand  Chart  No.  4 
The  process  :  Parallel  tube  winding  (for  dyeing)  —the  existing  method 
The  machine  :  Producer  :  Schlafhorst 
Type  :  B.K.N. 


Left  hand 


g  h  t 


n  d 


Operation 


Symbol 


^mbol 


Open 


Pressing  upon  the 
tube  holder's  lock 
in  order  to  release 
the  full  tube  from 
it,  together  with  its 
moveable  wooden 
part 


Reaches  for  tube 
holde-r's  lock 


Touches  tube  holder's 
lock 


Presses  tube  holder's 
lock 


Releases  tube  holder's 
lock 


Reaches  for  full  tube, 
which  is  in  tube  holder 


Grasps  full  tube 

Removes  full  tube  to- 
gether with  tube  holder's 
moveable  wooden  part 


Removing  the  full 
tube  from  the  tube 
holder's  bearing 
together  with  its 
moveable  wooden 
part 


Removing  the  tube 
holder's  moveable 
wooden  part  from 
full  tube 


Reaches  for  full  tube 
with  inserted  wooden 
part  of  the  tube  holder 

Grasps  tube  holder's 
moveable  wooden  part 

Removes    tube  holder's 
moveable  wooden  part 
from  full  tube 


Holds  full  tube,  together 
with  tube  holder's  move- 
able wooden  part 


Presses  palm  on  head  of 
tube  holder's  moveable 
wooden  part 


Holding  the  full 
tube  in  order  to 
remove  the  move- 
able wooden  part  of 
the  cone  holder 


Holding  the  tube 
holder's  moveable 
wooden  part 


Holds  tube  holder's 
moveable  wooden  part 


Passes  full  tube  to  shelf, 
which  is  on  top  of  the 
machine,    while  holding 
head  of  tube  holder's 
wooden  part 

Places  full  tube  on  shelf, 
while  holding  head  of  the 
tube  holder's  wooden 
part 

Releases  full  tube,  while 
holding  head  of  tube 
holder's  wooden  part 


Putting  the  full  tube 
on  the  shelf,  which 
is  on  the  top  of  the 
machine 


Reaches  for  moving  stor- 
age box,  while  holding 
head  of  tube  holder's 
wooden  part 

Searches  for  empty  tube 
while    holding    head  of 
tube  holder's  wooden 
part 

Grasps  empty  tube,  while 
holding  head  of  tube 
holder's  wooden  part 

Removes  empty  tube 
from  moving  storage  box, 
while  holding  head  of 
tube  holder's  wooden 
part 


Removing  an  empty 
tube  from  the  mov- 
ing storage  box, 
which  contains  them 
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Left  hand 


R  i  K  li  1     h  a  n  d 


Operation 


Siynibol 


Symbol 


Operation 


No 
5 


Putting  the  tube 
holder's  moveable 
wooden  part  into 
the  empty  tube 


Passes  tube  holder's 
moveable  wooden  pari  in 
direction  of  tube,  which 
is  in  right  hand 

Puts  tube  holder's  move- 
able wooden  part  into 
empty  tube  • 

Holds  empty  tube, 
together  with  the  hold- 
er's moveable  wooden 
part 


o 


Pressing  upon  the 
tube  holder's  lock, 
in  order  to  place 
the  empty  tube  in 
it,  together  with  its 
moveable  wooden 
part 


Reaches  for  tube  holder's 
lock 


Touches  tube  holder's 
lock 


Presses  tube  holder's 
lock 


Releases  tube  holder's 
lock 


o 

I 

o 
6 


V 


o 


o 


i 

o 
6 


Holds  empty  tube,  to- 
gether with  head  of  tube 
holder's  wooden  part 


Places  head  on  tube 
holder's  moveable  wood- 
en part 


Grasps  empty  tube  to- 
gether with  tube  holder's 
moveable  wooden  part 


Holding  empty  tube 
in  order  to  insert 
moveable  wooden 
part  of  cone  holder 


empty  tube  to 
tube  holder 


Places  empty  tube  in 
tube  holder 


Releases  empty  tube 


Placing  empty  tube 
in  tube  holder's 
bearings 


After  replacing  the  full  tube  by  an  empty  one,  the  operator  replaces  the  empty 
supply  bobbin,  which  is  on  its  spindle,  by  a  full  one.  For  the  method  of  carrying 
out  this  operation  see  appendix  No.  1  and  2. 
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The  element :  Replacing  an  ennpty  supply  bobbin  by  a  full  one 

Left-  and  right-hand  Chart  No.  5 

The  process  :  Cone  winding  —  the  proposed  method 
The  machine  :  Producer  :  Universal  Winding  Corp. 
Type  :  Roto-Coner 


Left  hand 


Right  hand 


No.  Operation 


Symbol 


Sjymbol 


Operation 


No. 


Removing  a  full 
supply  bobbin  from 
the  moving  storage 
box  which  contains 
them. 


Reaches  for  movmg 
storage  box,  which  con- 
tains full  supply 
bobbins 

Searches  for  full  supply 
bobbin 

Grasps  full  supply  bobbin 


Removes  full  supply  bob- 
bin from  tl;^  moving 
storage  box 


Holding  a  full 
supply  bobbin 


Holds  full  supply  bobbin 


I 

o 
6 

I 

o 
I 

o 


Reaches  for  the  empty 
supply  bobbin,  which  is 
on  the  supply  spindle 


Grasps  empty  supply 
bobbin 

Removes  empty  supply 
bobbin  from  spindle 

Passes  empty  supply 
bobbin  to  moving  storage 
box 


Places  empty  supply 
bobbin  into  moving  stor- 
age box 

Releases  empty  supply 
bobbin 


Removing  an  empty 
supply  bobbin  from 
its  spindle  and 
putting  it  into  the 
moving  storage  box 


I 

o 
o 


Placing  a  full 
supply  bobbin  on  its 
spindle 


Passes  full  supply)  bob- 
bin to  supply  spindle 


Places  full  supply  bobbin 
on  its  spindle 


Releases  full  supply 
bobbin 


I 

o 
o 


Reaches  for  full  supply 
bobbin 


Searches  for  end  of  yarn 
on  full  supply  bobbin 

Grasps  end  of  yarn 

Pulls  yarn  to  right  from 
full  supply  bobbin 

Holds  end  of  the  yarn 
from  full  supply  bobbin 


Locating  the  end 
of   the   yarn  on 
the  full  supply 
bobbin 


I 

o 


Passes  yarn  from  supply 
bobbin  to  the  tension 
device 


Passing  the  yam 
from  the  supply 
bobbin  through  the 
tension  device 


yarn  through 
tension  device 


Turnmg  the  cone 
on  the  winding 
spindle,  in  order  to 
find  the  end  of  the 
yarn. 


Reaches  for  cone,  which 
is  on  cone  holder 


Touches  cone 

Turns  cone  on  winding 
spindle,  on  which  cone 
holder  is  placed 


Holds  cone  in  order  to 
prevent  its  turning  on 
spindle 


I 

o 
6 

V 


o 
o 


Pulls  yarn  upwards  from 
supply  bobbin  to  cone 


Searches  for  end  of  the 
yarn  on  the  cone,  while 
holding  the  yarn  from 
supply  bobbin 

Grasps  end  of  yam  on 
the  cone,  while  holding 
the  yarn  from  the  supply 
bobbin 


Locating  the  end  of 
the  yarn  on  the 
cone,  which  is  on 
the  cone  holder 
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Left  hand 


Operation 


Tying  ends  with 
the  aid  of  a  hand 
knotter 


Motions 


Places  the  attached  hand 
knotter  into  working  po- 
sition, while  free  fingers 
continue  to  hold  the  cone 

Waits  with  hand  knotter, 
for  passage  of  the  yarns' 
ends  through  it,  while 
holding  cone 

Starts  hand  knotter  by 
pressing  its  trigger, 
while  holding  cone 

Waits,  holding  tied  yam 
in  the  knotter,  until  the 
two  cut  ends  being  wrap- 
ped around  palm  of  right 
hand,  while  holding  cone 

Releases  tied  yarn  fron) 
hand  knotter,  while  hold- 
ing cone 


Symbol 


o 


o 

V 
A 


It  i  g  h  t     h  a  n 


Symbol 


I 

o 


o 

I 

o 


Pulls  yarn  from  the  cone 
while  holding  yarn  from 
supply  bobbin 

Passes  ends  of  both 
yarns  through  hand 
knotter 


Holds  ends  of  both  yarns 


Wraps  the  two  cut  ends 
of  the  yarn  several  times 
around  its  palm 


Grasps  tied  yarn 


Operation 


Passing  ends  of  the 
two  yarns  through 
the  hand  knotter 


No. 

5 


Turning  the  cone 
on  its  spindle,  in 
order  to  create  ten- 
sion on  the  yarn 


Turns  cone  on  its  spindle 


Releases  cone 


o 


Brings  tied  yarn  under 
tension 


Bringing  the  tied 
yarn  under  tension 


o 


Starting  the  wind- 
ing spindle 


Reaches  for  winding 
spindle's  starting  handle 


Grasps  starting  handle 


Presses  down  starting 
handle 


Releases  starting  handle 


Returns  to  regular  posi- 
tion 


<=[> 
I 

o 

I 

o 

I 

^> 

D 


O 


Releases  yarn 


I 

o 
6 


Passes  the  two  cut  ends 
of  yarns  into  apron's 
pocket 

Puts  ends  of  the  yarns 
into  apron's  pocket 

Releases  ends  of  yarns  in 
pocket 

Returns  to  regular 
position 


Placing  the  two 
cut  ends  of  the  yarns 
into  the  apron's 
pocket 
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The  element :  Tying  of  broken  ends 

Left-  and  hight-hand  Chart  No.  6 

The  process  :  Cone  winding  —  the  proposed  method 
The  machine  :  Producer  :  Universal  Winding  Corp. 
Type  :  Roto-Coner 


Right 


0[)erati()n 


Motions 


Symbol 


Symbol 


Operation 


Waiting  ( idle) 


D 


6 


Reaches  for  end  of  yarn 
from  supply  bobbin 

Grasps  end  of  yam  from 
supply  bobbin 


Removing  the  end 
of  the  yarn  from 
the  supply  bobbin 


I 

o 


Pulls  yarn  from  supply 
bobbin  towards  tension 
device 


Passes  yarn  from  supply 
bobbin  through  tension 
device 


Passing  the  yarn 
from  the  supply 
bobbin  through  the 
tension  device 


Turning  the  cone 
on  the  winding 
spindle,  in  order  to 
find  the  end  of  the 
yarn 


Reaches  for  cone,  which 
is  on  cone  holder 


Touches  cone 

Turns  cone  on  the  wind- 
ing spindle,  on  which 
cone  holder  is  placed 


Holds  cone,  to  prevent 
its  turning  on  spindle 


I 

o 

I 

o 


o 
I 

o 


Pulls  yarn  upwards,  from 
supply  bobbin  to  the 
cone,  which  is  on  conr 
holder 


Searches  for  end  of 
yam  on  cone,  while  hold- 
ing yarn  from  supply 
bobbin 

Grasps  end  of  yam  on 
cone,  while  holding  yam 
from  supply  bobbin 


Locating  the  end  of 
the  yarn  on  the 
cone,  which  is  on 
the  cone  holder 


Tying  ends  with 
the  aid  of  a  hand 
knotter 


Places  attached  hand 
knotter  into  working  po- 
sition, while  free  fingers 
continue  to  hold  cone 

Waits  with  hand  knotter 
for  the  passage  of  yarns' 
ends  through  it,  while 
holding  the  cone 

Starts  hand  knotter,  by 
pressing  on  trigger,while 
holding  the  cone 

Waits,  with  tied  yarn  in 
the  knotter,  until  the  two 
cut  ends  will  be  wrapped 
around  the  palm  of  right 
hand,  while  holding  cone 

Releases  tied  yarn  from 
hand  knotter,  while  hold- 
ing cone 


o 


o 


o 


o 


Pulls  yarn  from  the  cone, 
while  holding  yarn  from 
supply  bobbin 

Passes  ends  of  both 
yarns  through  hand 
knotter 


Holds  ends  of  both  yarns 


Wraps  the  two  cut  ends 
of  yarn  several  times 
around  palm 


Grasps  tied  yam 


Passing  ends  of  the 
two  yarns  through 
the  hand  knotter 


Revolving  the  cone 
on  its  spindle  in 
order  to  create  ten- 
sion on  the  yam 


Turns  cone  on  spindle 


Releases  cone 


Starting  the  wind- 
ing spindle 


Reaches  for  winding 
spindle's  starting  handle 


Grasps  starting  handle 


Presses  down  starting 
handle 


Releases  starting  handle 


Returns  to  regular  posi- 
tion 


o 

I 

o 

t 


o 

0 

o 


Brings  tied  yam  under 
tension 


Bringing  the  tied 
yarn  under  tension 


Releases  yam 


D 


Passes  two  cut  ends  of 
yarns  into  the  apron's 
pocket 

Places  ends  of  yams 
into  apron's  pocket 

Releases  ends  of  yarn  in 
pocket 

Returns  to  regular 
position 


Placing  the  two  cut 
ends  of  the  yarns 
into  the  apron's 
pocket 
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The  elciiH'iit  :  K('i)la(  in^  a  full  cone  by  an  empty  one 

Left-  and  riKht-haiid  Chart  No.  7 
The  proeess  :  Cone  windinj^;  —  the  proi)osed  method 
The  maehine  :  Prhdueer  :  Universal  Winding  Corp. 
Type  :  Roto-Coner 


li  i  K  h  t     h  a  ri 


Operation 


O  pc  1 


Waiting;  (idloi 


D 


O 

6 


Reaches  lor  full  cone 
which  is  on  the  cone 
holder 


Grasps  full  cone 

Turns  cone,  together 
with  cone  holder  towards 
the  operator 


Grasping  the  full 
cone  which  is  on 
the  cone  holder  and 
turning  them  to- 
gether towards  the 
operator 


Removing  the  full 
cone  from  the  cone 
holder 


Reaches  for  full  cone 
which  is  on  cone  holder 


Grasps  full  cone 


Removes  full  cone  from 
cone  holder 


Releases  full  cone 


o 
o 
o 


o 


Supports  full  cone 


Removes  full  cone 
from  cone  holder 


Removing  the  full 
cone  from  the  cone 
holder 


Placing   an  empty 
cone  on  the  cone 
holder 


Reaches  for  empty  cone, 
which  is  on  the  winding 
spindle's  starting  handle 

Grasps  empty  cone 

Removes  empty  cone 
from  starting  handle 

Passes  empty  cone  to 
cone  holder 

Places  empty  cone  on 
cone  holder 

Releases  empty  cone 


6 
6 

o 
o 


o 
6 


Passes  full  cone  to  shelf 
which  is  on  top  of 
machine 


Placing  the  full 
cone  on  the  shelf, 
which  is  on  the  top 
of  the  machine 


Places  full  cone  on  shelf 
Releases  full  cone 


Removing  a  full 
supply  bobbin  from 
the  moving  storage 
box,  which  contains 
them 


Reaches  for  moving  stor- 
age box,  which  contains 
full  supply  bobbins 


Searches  for  full  supply 
bobbin 

Grasps  full  supply  bobbin 

Takes  out  full  supply 
bobbin  from  moving  stor- 
age box 


o 
6 


Holding  a  full 
supply  bobbin 


Holds  full  supply  bobbin 


o 
6 
4> 

o 

"I 

o 


Reaches  for  empty  sup- 
ply bobbin,  which  is  on 
the  supply  spindle 


Grasps  empty  supply 
bobbin 

Removes  empty  supply 
bobbin  from  its  spindle 

Passes  empty  supply 
bobbin  to  moving  storage 
box 

Places  empty  supply 
bobbin  into  moving  stor- 
age box 

Releases  empty  supply 
bobbin 


Taking  off  an  empty 
supply  bobbin  from 
its  spindle  and 
putting  it  into  the 
moving  storage  box 


I 

o 

o 


Placing  a  full 
supply  bobbin  on  its 
spindle 


full  supply  bobbin 
to  supply  spindle 


Places  full  supply  bobbin 
on  iis  spindle 


Releases  full  supply 
bobbin 


I 

o 
o 


Reaches  for  full  supply 
bobbin 


Searches  for  end  of  yarn 
on  full  supply  bobbin 

Grasps  end  of  yarn 

Pulls  yarn  to  right  from 
full  supply  bobbin 

Holds  end  of  yarn  from 
full  supply  bobbin 


Locating  the  end  of 
the  yam  on  the 
full  supply  bobbin 


I 

o 


'S  yarn  from  the 
supply  bobbin  to  the 
tension  device 


Passes  yam  through 
tension  device 


Passing  the  yarn 
from  the  supply 
bobbin  through  the 
tension  device 


Left  hand 

Right  hand 

No. 

Operation 

Motions 

Symbol 

Symbol 

Motions 

Operation 

No. 

7 

Returning  tlie  cone 
together   with  the 
cone  holder  to  their 
previous  positions. 

Reaches  for  cone,  which 
is  on  the  cone  holder 

Grasps  cone 

Returns  cone  and  cone 
holder,  to  previous  po- 
sition 

Releases  cone 

1 

o 
o 

1 

o 

1 

 1  

o 
o 

D 
1 

Pulls  yarn  upwards,  from 
the  supply   bobbin  to 
cone,  which  is  on  cone 
holder 

Wraps  yarn  from  supply 
bobbin  around  empty 
cone 

Releases  yarn 
Waits 

Wrapping  the  yam 
from  the  supply 
bobbin  around  the 
empty  cone 

7 

8 

Starting  winding 
spindle 

Reaches  for  winding 
spindle's  starting  handle 

Grasps  starting  handle 

Presses  down  starting 
handle 

Releases  starting  handle 

Returns  to  regular 
position 

o 
o 
o 

1 

o 
o 
o 

1 

Reaches  for  cone  holder 

Touches  cone* holder 
Presses  upon  cone  holder 

Releases  cone  holder 

Returns  to  regular 
position 

Pressing  the  cone 
holder 

8 
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